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For more than 216 years, the missions and accomplishments of the U.S. Army Corps of Engineers have
closely reflected the needs and wants of a growing, changing nation. For much of this time, the Corps
has played a major role in our nation’s water resources development, including navigation, flood control,
water quality and supply, recreation and related projects.

Although the driving force behind our water resources development mission has remained constant—
providing quality service to the nation—there have been several challenging adjustments in how we meet
this requirement.

One such change was the introduction of non-Federal cost sharing in the Water Resources Development
Act of 1986. Though legislatively reaffirmed in the subsequent acts of 1988 and 1990, the true value of
cost-shared development can be measured by the many successful projects of this partnership and the
healthy water resources program it ensures for the future.

Another challenge we have faced recently is the increased public concern for the environment. We have
always complied with environmental laws and regulations and managed our projects as a trust we hold
for the future. Compliance, however, is no longer enough. We are taking an active position to njot only
protect but enhance our fragile environment.

The Secretary of the Army has been directed to include environmental protection as one of our primary
missions, and the Water Resources Development Act of 1990 established a “no net loss” policy as an
essential part of all water resources development. In addition to making environmental considerations
as important as engineering and economic considerations for new start projects, we are taking a new look
at existing projects to determine how they can be environmentally improved.

Looking ahead to the needs of our nation, we are taking a lead role in helping rebuild our nation’s aging
infrastructure. The U.S. Army Corps of Engineers has always been at the forefront of infrastructure
development in the United States—exploring new territory for settlement, surveying transportation
routes and opening rivers to navigation. While we work to restore and strengthen the vital links in our
infrastructure, we are also exploring new methods to meet increasing and varying national requirements.
One such effort is a joint Federal, non-Federal demonstration project to determine the feasibility ofa U S.
developed and built high-speed magnetic levitation transportation system.

We have also been working actively with the construction industry on a cost-shared Construction
Productivity Advancement Research Program. This program has the double benefits of increasing the
U.S. construction industry’s competitive ability in the international market while providing more
effective techniques, equipment and processes for Federal and non-Federal projects in the United States.

With these initiatives, we are building on the Corps’ traditions of professionalism and service to meet the
needs of our nation for another 200 years. We are proud of the partnerships we have forged, and look
forward to an exciting, rewarding future in water resources development.

This booklet is one in a series detailing water resources programs in the 50 states and U.S. possessions.
I hope you find it interesting and feel some pride of ownership.

H.J. HATCH
Lieutenant General, USA
Commanding
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The U.S. Army Corps of Engineers has a long and proud history of applying its expertise in engineering
and related disciplines to mcet the Nation’s needs. Over the years, those needs have evolved, from such
19th Century activities as exploration, pathfinding and lighthouse construction to such modem missions
as hazardous and toxic waste removal and environmental improvement. The central focus of its Civil
Works mission, however, has, from its earliest days, been development of the Nation’s water resources.

The water resource projects developed by the Corps of Engineers, in cooperation with State and local
project sponsors, have proven themselves time and again as wise investments of public funds, returning
to the public in benefits—low cost transportation, flood damages prevented, etc.—far more than their
cost to plan, build and operate. As a result, the Civil Works program enjoys a high degree of credibility
within the Administration, and with Congress. With a program of more than $3.5 billion in Fiscal Year
1991, the Civil Works program was one of the very few “domestic discretionary” activitics of the
Federal government to receive an increase in funding that year.

Yet, proud as we are of the respect this program commands within the Federal government, we are even
prouder of the trust that our partners—the States, local governments, port authoritics, water manage-
ment districts and other local project sponsors-—place in us.

Each Corps of Engineers project is the product of on orderly study and design process. Under provisions
of the Water Resources Development Act of 1986, sponsors demonstrate their commitment early in the
project development process by agreeing to joint funding of the feasibility study upon which a project’s
construction authorization will be based, and to cost sharing of the project’s construction once it is
authorized. To date, more than 150 non-Federal sponsors have signed Local Cooperation Agreements
for studies or congressionally authorized projects.

The engincering expertise and responsiveness of the Corps of Engineers, gained in the Civil Works and
Support for Others programs as well as in its military construction role. has stood the Nation in good
stead from Alaska, where it participated in the oil spill cleanup; to Puerto Rico, the Virgin Islands and
the Southeastern States, where it spearheaded recovery efforts after Hurricane Hugo; to Californiain the
aftermath of the Loma Prieta Earthquake; to the Midwest and California as they deal with continuing
drought; to Panama and the Middle East in Operations JUST CAUSE and DESERT SHIELD/DESERT
STORM,; to dozens of other locations. Whatever challenges arise in the years and decades ahead, I have
no doubt that the Army Corps of Engineers will be equal to the task.

LA 10 ¢

G. EDWARD DICKEY
Acting Principal Deputy Assistant Secretary of the Army
(Civil Works)




Foreword

This publication is a record of progress...a story of achievement by the U.S. Army Corps of Engineers in its work to improve the
quality of our lives through water resources planning and development.

It explains the role of the Corps in the design, construction, operation and maintenance of navigation projects, flood and crosion
control, hydroelectric power development, and other water related works. And it details projects that are completed, underway, or
in the study stage.

Project and study classifications are:

Authorized Not Underway: (1) Projects or studies that have been authorized but have not been funded; (2) Projects or studies that
have been funded at one time but not completed and now are classified as inactive or deferred.

Underway: Projects or studies that have been funded and are not yet complete. Projects may be substantially complete and
functioning and still be listed as underway if some portion is still not complete and that portion has not been classified inactive or
deferred.

Cormpleted: (1) Projects or studies that are completed; (2) Projects or studies that are completed except for some items that have
been classified as inactive or deferred.

Activities of the Corps are organized by lake and river basins. A description of ¢ach basin precedes project and study descriptions.
Because dature does not respect state boundaries, the work of the Corps in a particular state may fall within the jurisdiction of more
than one Corps Division or District. The Division or District responsible for each undertaking is listed following the project or study

title.

Project locations and Division/District boundaries are shown on maps in the Introduction section of this publication. Inquirics
regarding specific projects should be addressed to the appropriate Division or District Commander:

Division Commander District Commander
U.S. Army Engineer Division, NORTH CENTRAL U.S. Army Engineer District, St. Paul
River Center Building 1421 U.S. Post Office & Custom House
14th Floor St. Paul, Minnesota 55101-1479
111 N. Canal Street .
Chicago, Illinois 60606-7205 District Commander
U.S. Army Engineer District, Detroit
District Commander P.O. Box 1027
U.S. Army Engineer District, Rock Island Detroit, Michigan 48231-1027
Clock Tower Building, Box 2004
Rock Island, Illinois 61201-2004 District Commander
U.S. Army Engineer District, Omaha
Division Commander 215 North 17th Street
U.S. Army Engineer Division, MISSOURI RIVER Omaha, Nebraska 68102-4978
P.O. Box 103 Aceesaica Ter
Downtown Station N VS D S
Omaha, Nebraska 68101-0103 Y !
i Tans -
District Commander s Ai ljﬂf::‘.);'.m‘ .? . '{
U.S. Army Engineer District, St. Louis e [ oRrifseatin
210 N. Tucker Boulevard j T T e
St. Louis, Missouri 63101-1986 by L
S rlowl ten
Avdliact. te “. gesg
L E T I

1ii p\’\




About the North Central Division

The North Central Division is responsible for water resource activitics, including planning and development in all or parts of
12 midwestern states. The area included in the Division encompasses the Great Lakes basin, the Upper Mississippi River valley,
and the watershed of the Souris-Red-Rainy rivers in northern Minnesota and North Dakota. Five districts carry out civil works
activities in the Division: St. Paul, Chicago, Rock Island, Detroit, and Buffalo.

This “heartland of America” covers 428,000 square miles, or 11 percent of the total area of the United States. T'wenty percent
ol the U.S. population—40 million pcople—Ilive here, and the area includes 5 of the nation’s 13 largest cities. The region’s
waterways are a major factor in its cconomic strength, environmental excellence, and the social well-being of its residents. The
Division is seeking solutions to modern water resource problems, such as water pollution, environmental enhancement, flood
damage, shore erosion, water supply, wastewater management, efficiency of water transportation, and vater-related recreation.

Because of the geographical location of the Division, the Division Commander represents the United States on several ULS -
Canadian international boards concerned with boundary water matters of the two countries.

NORTH CENTRAL DIVISION

LEGEND .

ST PAUL DISTRICT
TN CHICAGO QISTRICT

RUCK ISLAND DISTRICT

DETROIT DISTRICT ‘

SOOOSOOON BUFFALD DISTRICT

S ANt

\
/
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About the Missouri River Division

Conscrvation and development of water resources within the 529,000 square miles of the Missouri River Basin are the
responsibilities of the Omaha-based Missouri River Division. All ot Nebraska and parts of nine other states are included in the
Division with work in the upper reaches handled by the Omaha District and lower basin under control of the Kansas City District.
Corps efforts within the basin have prevented four billion dollars in flood damages.

The basin drains one-sixth of the contiguous United States and produces almost two-thirds of the nation’s wheat, half the cattle
and a quarter of all American feed grains. A region of startling contrasts, elevations within the basin range from 400 to 14,500 feet
above mean sea level. Annual precipitation averages from six inches in the arid High Plains to more than 50 inches near the river’s
mouth. Temperatures from 120 degrees Fahrenheit to 70 degrees below zero have been registered.

The Division designed, built and operates two dozen dams on tributaries and provides many communities with flood control
structures. In addition, MRD built and operates the six huge multi-purpose dams on the main stem of the Missourt, the primary
clements of the Pick-Sloan Program. These six have total storage capacity of 75-million acre-fect, more than three times the average
annual flow of the Missouri. Each year the main stem dams produce approximately 15 billion kilowatt-hours of pollution-free

energy, provides a free-flowing commercially navigable stream from Sioux City, Iowa, to the Mississippi, offer needed flood
protection, enhance fish and wildlife production and provide recreational opportunities for millions.

Erosion control, polivtion reduction, ecological enhancement, waste water management, flood damage reduction and adequate

water supplies for industry, agriculture and municipalitics are high priority items for the Missouri River Division.

NORTH

SGUTH DAY OT A

NEBRASKA

MISSOURI RIVER DIVISION
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Chapter 1
Civil Works Overview

Introduction

The U.S. Army Corps of Engineers traces its history back
to June 18, 1775, when Congress appointed Colonel Richard
Gridley as Chief of Engineers of the Continental Army, under
George Washington. The original Corps of Engineers was
created in 1779, and it mustered out of service at the close of the
Revolutionary War in 1783.

In 1802, Congress established a separate Corps of Engi-
neers within the Army, and at the same time established the
U. S. Military Academy at West Point, the country’s first-—and
for 20 years its only—engineering school. With the Army
having the Nation’s most readily available engineering talent,
successive Congresses and Administrations established a role
for the Corps as an organization to carry out both military
construction and works “of a civil nature”.

Throughout the nincteenth century, the Corps supervised
the construction of coastal fortifications, lighthouses, several
carly railroads, and many of the publicbuildings in Washington,
DC and elsewhere. Meanwhile, the Corps of Topographical En-
gineers, which enjoyed a separate existence for 25 years (1838-
1863), mapped much of the American West. Army Engineers
served with distinction in war, with many Engineer officers
rising to prominence during the Civil War.

In its civil role, the Corps of Engineers became increas-
ingly involved with river and harbor improvements, carrying out
its first harbor and jetty work in the first quarter of the nineteenth
century. The Corps’ ongoing responsibility for Federal river and
harbor improvements dates from 1824, when Congress passed
two acts authorizing the Corps to survey roads and canals and to
remove ohstacles on the Ohio and Mississippi Rivers. Over the
years since, the expertise gained by the Corps in navigation
projects made it a natural to assume new water-related missions
in such areas as flood control, shore and hurricane proteciton,
hydropower, recreation, water supply and quality, and wetland
protection. Today’s Corps of Engineers carrics out missions in
three broad areas: military construction and engineering support
to military installations; reimbursible support to other Federal
agencies (such as the Environmental Protection Agency’s
“Superfund” program to clean up hazardous and toxic waste
sites); and the Civil Works mission, centered around navigation,
flood control and—under the Water Resources Development
Acts of 1986 and 1990—a growing role in environmental
protection.

Authorization and Planning Process for Water Resources
Projects

Watcr resources activities are initiated by local interests,
authorized by Congress, funded by Federal and non-Federal

sources, and constructed by the Corps under the Civil Works
Program.

The Water Resources Development Act of 1986 made
numerous changes in the way potential new water resources
projects are studied, evaluated and funded. The major change is
that the law now specifies non-Federal cost sharing for most
Corps water resources projects.

When local interests feel that a need exists for improved
navigation, flood protection, or other water resources develop-
ment, they may petition their representatives in Congress. A
Congressional committee resolution or an Act of Congress may
then authorize the Corps of Engineers to investigate the prob-
lems and submit a report. Water resources studies, except
studies of the inland waterway navigation system, are conducted
in partnership with a local sponsor, with the Corps and the
sponsor jointly funding and managing the study.

For inland navigation and waterway projects, which are by
their nature not “local,” Congress has established, in the Water
Resources Development Act of 1986, an Inland Waterway Users
Board, comprised of waterway transportation companies and
shippers of major commoditics. This Board advises the Secre-
tary of the Army and makes recommendations on priorities for
new navigation projects (€.g., locks and dams, channel improve-
ments, etc.). Such projects are funded in part from the Inland
Waterway Trust Fund, which in turn is fed by waterway fucl
taxes.

Normally, the study process for a water resource problem
will include public meetings to determine the views of local
interests on the extent and type of improvements desired. The
desires of local interests and the views of Federal, State, and
other agencies receive full consideration during the planning
process.

Considerations which enter into rccommcendations o
Congress for project authorization include determinations that
benefits will exceed costs, and that the engincering design of the
project is sound, best serves the needs of the people concerned,
makes the wisest possible use of the natural resources involved,
and adequately protects the environment. A report, along with
a final environmental impact statement, is then submitted to
higher authority for review and recommendations. After review
and coordination with all interested Federal agencies and Gov-
emnors of affected States, the Chief of Engineers forwards the
report and environmental statement to the Sccretary of the
Army, who obtains the views of the Office of Management and
Budget before transmitting these documents to Congress.

If Congress includes the project in an authorization bill, ¢n-
actment of the bill constitutes authorization of the project.




Before construction can get underway, however, both the Fed-
eral government and the local project sponsor must provide
funds. Budget recommendations are based on evidence of sup-
port by the State and by the ability and willingness of non-
I'ederal sponsors to provide their share of the project cost.

Appropriation of money to build a particular project is
usually included in the annual Energy and Water Development
Appropriation Bill, which must be approved by both Houses of
the Congress and the President.

Navigation

Rivers and waterways were the primary paths of commerce
in the new country. They previded routes from western farms to
castern markets. They promised a new life to the seaboard
cmigre’ and financial reward for the Mississippi Valley mer-
chant. Without its great rivers, the vast, thickly-forested, region
west of the Appalachians would have remained impenetrable to
all but the most resourceful early pioneers.

Consequently, western politicians such as Henry Clay
agitated for Federal assistance to improve rivers. At the same
time, the War of 1812 showed the importance of areliable inland
navigation system to national defense. Thus, both commercial
development and military needs required attention to river and
harbor development. There was, however, a question as to
whether transportation was, under the Constitution, a legitimate
Federal activity. This question was resolved when the Supreme
Court ruled that the Commerce Clause of the Constitution
granted the Federal Government the authority, not only to
regulate navigation and commerc?, but also to make necessary
navigation improvements.

Thc system of harbors and waterways maintained by the
Corps of Engineers remains one of the most important parts of
the Nation's transportation system. Without constant supervi-
sion, rivers and other waterways collect soil, debris and other ob-
stacles, which lead to groundings and wrecks. New channels and
cutoffs appear frequently, and the main traffic lanes require
continual surveillance.

Where authorized to do so, the Corps maintains the Na-
tion’s waterways as a safe, rcliable and economically efficient
navigation system. Inland waterways carry one sixth of the
Nation’s inter-city cargo, and one job in five in the United States
is dependent, to some extent, on the commerce han-..d by the
Nation’s ports.

Flood Control and Flood Plain Management

Federalinterest in flood control beg..n in the alluvial valley
of the Mississippi River in the 19th Century. As the relationship
of flood control and navigation became apparent, Congress
called on the Corps of Engineers to use its expertise in naviga-
tional work to devise solutions to flooding problems along the
river.

Afteraserics of disastrous floods affecting wide arcas, in-
cluding transportation systems, in the 1920's and 30’s, it was
recognived that the Federal Gevernment should participate in
the solution of problems affecting the public interest when they
are too large or complex to be handled by States or localitics. As
a result, Corps authonity for flood controlwork was extended in
1936 to embrace the entire country.

The purpose of flood control work is to prevent flood
damage through flood flow regulation and other means. In
addition, the Flood Control Act of 1944 provided that “flood
control” shall include major drainage of land. These objectives
are accomplished with structural measurcs, such as reservoirs,
levees, channels and floodwalls, or non-structural measures
which alter the way people would otherwise occupy or use the
flood plain. Levecs, channel improvements and flood walls built
for flood control by the Corps of Engineers are turned over to
non-Fedcral authorities for operation and maintenance.

Reservoirs constructed for flood control storage often
include additional storage capacity for multiple-purpose uscs.
such as the storage of water for municipal and industrial usc,
navigation, irrigation, development of hydroclectric power,
conservation of fish and wildlife, and recreation.

The Corps fights the Nation's flood problems by not only
constructing and maintaining flood control structures, but also
by providing detailed technical information on {lood hazards.
Under the Flood Plain Management Services Program. the
Corps provides, on request, flood hazard information, technicul
assistance and planning guidance to other Federal agencies,
States, local governments and private individuals. This informa-
tion is designed to aid in planning for floods and regulation of
flood plain area, thus avoiding unwise development in flood-
prone arcas. Once community officials know the flood-prone
arcas in their communities and how often floods would be nikely
to occur, they can take necessary action to prevent or minimize
damages to existing and to new buildings and facilitics by
adopting and enforcing zoning ordinances, building codces, and
subdivision regulations. The Flood Plain Management Services
Program also provides assistance to other IFederal agencies and
to State agencies in the same manner. In many cases, fees are
collected to cover a portion of the costs of these services.

Shore and Hurricane Protection

The Corps work in shore protection began in 1930, when
Congress directed it to study ways to reducc erosion along U.S.
seacoasts and the Great Lakes. Corps of Engincers hurricane
protection work began in 1955, when Congress directed it to
conduct general investigations along the Atlantic and Gulf
Coasts to identify problem areas and determine the feasibility of
protection.  While each situation the Corps studies requires
different considerations, enginecers look at each one with struc-
tural and non-structural solutions in mind. Engincering feasibil-
ity and economic cfficiency are considered along with the
environmental and social impacts. A rccommendation for Fed-
cral participation is normally based on shore ownership, use and
type and frequency of benefits—if there is no public use or
benefit, Federal participation is not recommended. Once ashore
protection project is completed, non-Iederal interests assume
responsibility for its operation and maintenance.

Scction 145 of the Water Resources Development Act of
1976 authorizes placcment of beach quality sand from our
dredging projects on adjacent beaches with local interests pick-
ing up the additional costs of the disposal. Section 933 of the
Water Resources Development Act of 1986 reduces this local
cost sharc from 100 to 50 percent of additional costs.




Hydropower

The Corps has played a significant role in meeting the
Nation’s electric power generation needs by building and oper-
ating hydropower plants in connection with its large multiple-
purpose dams. The Corps’ involvement in hydropower genera-
tion began with the Rivers and Harbors Acts of 1890 and 1899,
which required the Secretary of War and the Corps of Engineers
to approve the sites and plans for all dams and to issue permits
for their construction. The Rivers and Harbors Act of 1909
directed the Corps to consider various water uses, including
water power, when submitting preliminary reports on potential
projects.

The Corps continues to consider the potential for hydro-
clectric power development during the planning process for all
walter resources projects involving dams and reservoirs. In most
instances, hydropower facilities at Corps projects are now de-
veloped by non-Federal interests without Federal assistance, but
the Corps becomes involved with the planning, construction and
opceration of hydropower projects when it is impractical for non-
Federal interests to do so. Today, the more than 20,000 mega-
watts of capacity at Corps-operated power plants provide ap-
proximately 30 percent of the Nation’s hydroelectric power, or
3.5 percent of its total electric energy supply.

Water Supply

The Water Supply Act of 1958 authorized the Corps to
provide additional storage in its reservoirs for municipal and
industrial water supply at the request of local interests, provided
those interests agree to pay the cost. For irrigation, the Flood
Control Act of 1944 provided that the Secretary of War, uponthe
recommendation of the Secretary of the Interior, may utilize
Corps reservoirs, provided that water users agree to repay the
Government for the water in accordance with the 1902 Reclama-
tion l.aw, as amended.

Reservoir capacity can also be used for watcr quality and
strcamflow regulation, as authorized by the Federal Water
Pollution Control Act Amendments of 1961.

Environmental Quality

In conducting its Civil Works Programs, the Corps must
comply with many environmental laws and cxecutive orders and
numerous regulations relating to the environment. Considera-
tion of the environmental impact of a Corps project begins in the
early stages, and continues through design, construction and op-
eration of the project. The Corps must also comply with many of
these environmental regulations in conducting its regulatory
programs (see next scction).

The National Environmental Policy Act (NEPA) of 1969 is
the national charter for the protection of the environment, and its
procedures ensure that public officials and private citizens may
obtain and provide environmental information before Federal
agencies make decisions concerning the environment. Corps of
Engineers project planning procedures under NEPA often point
out the need for more extensive environmental studies, namely:
the preparation of environmental impact statements. In select-
ing alternative project designs, the Corps strives to choose
options with minimurn environmental impact.

Under Section 1135 of the Water Resources Development
Act of 1986, the Corps is authorized to modify its existing
projects—many of them built before current environmental
requirements were in effect—for environmental improvement.
Proposed modifications under this authority range from use of
dredged material to create nesting sites for waterfowl to modi-
fication of water control structures to improve downstream
water quality for fisheries. Several of these proposals were
specifically designed to help meet the goals of the North
American Waterfowl Management Plan. The Corps is working
to select additional projects for modification.

Regulatory Programs

The Corps of Engineers has regulatory authority over any
construction or other work in navigable waterways under Sec-
tion 10 of the Rivers and Harbors Act of 1899, and authority over
the discharge of dredged or fill material into the “waters of the
United States”—a term which includes wetlands and all other
aquatic areas—under Section 404 of the Federal Water Pollu-
tion Control Act Amendments of 1972 (PL 92-500, the “Clcan
Water Act™).

The Corps regulatory program is the principal way by
which the Federal government protects wetlands and other
aquatic environments, and ensures the continued navigability of
the Nation’s waterways. The regulatory program’s goal is to
ensure protection of the aquatic environment while allowing for
cnvironmentally sustainable development.

The standard permit evaluation process includes a public
notice with a public comment period and an opportunity for a
public hearing before the Corps makes a permit decision. In its
evaluation of permit applications, the Corps considers all the
relevant factors, including conservation, economics, aesthetics,
general environmental concerns, historical values, wetland values,
fish and wildlife values, flood damage prevention, land use clas-
sifications, navigation, recreation, water supply, water quality,
energy needs, food production and the general welfare of the
public.

The Corps of Engineers has issued a number of nationwide
general permits for minor activities which require little or no
individual review. Individual Corps districts have also issued
regional permits for certain types of minor work in specific
areas. Corps districts have also issued State Program General
Permits in States with comprehensive wetland protection pro-
grams. These permits allow applicants to do work for which a
State permit has been issued. These general permits reduce
delays and paperwork for applicants and allow the Corps to
devote its resources to the most significant cases while maintain-
ing the environmental safeguards of the Clean Water Act.

Recreation

The Flood Control Act of 1944, as amended, provides
authority to construct, maintain, and operate public park and
recreational facilities at water resources development projects
under the control of the Secretary of the Army and to permit the
construction, maintenance, and operation of such facilities. It
also provides that the water areas of projects shall be open to
publicuse - generally for boating, fishing, and other recreational




purposes. The Corps of Engineers today is one of the Federal
government’s largest providers of outdoor recreational opportu-
nities, operating more than 2,000 sites at its lakes and other
water resource projects, and receiving more than 600 million
visits per year.

Emergency Response and Recovery

Corps assistance for emergency/disaster response and
recovery is provided under Public Law 84-99, covering Flood
Control and Coastal Emergencies, or in support of other agen-
cies, particularly the Federal Emergency Management Agency
(FEMA) under Public Law 93-288 (the Stafford Act) as amended.
Under 'L 84-99 the Chief of Engineers, acting for the Secretary
of the Army, is authorized to undertake activities including
disaster preparedness, advance measures, emergency opera-
tions (e.g., flood fighting, rescue and emergency relief activi-
ties), rehabilitation of flood control works threatened or de-
stroyed by flood, protection or repair of Federally authorized
shore protection works threatened or damaged by coastal storms;
and providing emergency supplies of clean water in cases of
drought or contaminated water supply. In post-flood response
activities, the Corps provides temporary construction and re-
pairs to essential public utilities and facilities and emergency
access for a 10-day period, at the request of the Governor.

Unde: the Stafford Act and the Federal Disaster Response
Plan, the Corps of Engineers has a standing mission assignment
to provide public works and engineering support in response to
a major disaster or catastrophic earthquake. Under this Plan, the
Corps will work directly with the State in providing temporary
repair and construction of roads, bridges, and utilities, tempo-
rary shelter, debris removal and demolition, water supply, etc.

In addition to its mission under the Federal Disaster Re-
sponse Plan, the Corps is one of the Federal agencies tasked by
FEMA to provide engineering, design, construction and con-
tract management in support of recovery operations.

Water Resources Development in Minnesota

The rivers and lakes of the State of Minnesota drain into
four distinct watersheds — the Upper Mississippi River Basin,
the Souris-Red-Rainy Rivers Basin, the Great [Lakes Basin, and
a small drainage area at the southwestern corner of the State
which belongs io the Missouri River Basin. The water resources
projects of the U.S. Army Corps of Engineers in these basins
include the extension and improvement of navigable waterways
and construction of flood protection and multiple purposes
works.

Navigation

Corps of Engineers navigation projects in Minnesota are
located along the north shore of .ake Superior, in Duluth Harbor
at the westerly tip of the lake, and along the Mississippi River
from the lowa border to the head of navigation in Minneapolis.
The 9-foot channel on the Minnesota River toa point 14.7 miles
upstream from its mouth, and the 9-foot chanmrel on the St. Croix

to Stillwater are extensions of the Mississippi River navigation
channel.

Commercial navigation on the Mississippi River has in-
creased steadily since the advent of the 9-foot channel in 1935.
Tonnages, for example, have nearly doubled in the Minneapo-
lis-St.Paul area during the past decade. Although the impact of
mine closings in northern Minnesota has been felt in the Lake
Superior ports, the growth of overseas shipping has partially
offset the tonnage losses. The development of the taconite
industry in northern Minnesota has also materially increased
tonnages on Lake Superior.

Flood Control

The U.S. Army Corps of Engineers has projects throughout
Minnesota for flood control, water supply, and major drainage.
On the Red River of the North, a number of projects (including
Orwell Lake and Lake Traverse) work in concert with dams and
reservoirs in North Dakota to reduce the danger of floods. Local
protection works in tributaries adjacent to the Red River itself
are integral parts of this flood control system. Lac qui Parle
Lake and the projects at Marshall, Minneota, and Mankato and
North Mankato, Minnesota, protect the lands and communitics
of the Minnesota River Basin. Alongthe Mississippi, the Aitkin,
Hastings, Winona, and the St. Paul-South St. Paul flood control
projects serve residents of those Mississippi River communities.
The Rushford project on the Root River protects that community
from floods.

Floods in Minnesota

Floods are not new to the Mississippi and Red River of the
North basins but the damage causcd by floods increase as
construction expands onto the low-1ying lands adjacent torivers.
Severe flooding occurred in the Mississippi River basin in 1965,
1969, and 1978, and in the Red River of the North basin in 1966,
1969, 1975, 1978, 1979, and 1989. The flood of record on the
Mississippi River occurred in 1965. Fifteen lives were lost and
damages including flood fight costs in the basin exceceded $150
million. Damages prevented by existing €orps projects were
approximately $40 million.

Recreational Development

Steadily increasing recreational use of the Upper Missis-
sippi River has created the demand for additional public recrea-
tion facilities along the river. The Corps of Engincers has built
a number of public use arcas along the Mississippi River in
Minnesotatohelpmeet this recreational demand. These are part
of the 9-FFoot Channel Project. Sce the chart on the Mississippi
River, Missouri River to Minneapolis, Minncsota, Corps of
Engineers Recreation Areas.

In addition to the facilitics on the Mississippi River, the
Corps provides public facilities at nine project sites in Minne-
sota.




Eroject

Gull Lake

Lac qui Parle
Lake Traverse
Leech Lake
Orwell Lake
Pine River Lake
Pokegama Lake
Sandy Lake

Winnibigoshish Lake

Location

West of Brainerd, Minnesota on County Road 125.

Northwest of Montevideo,Minnesota on Minnesota Route 7 and 59.

Northwest of Wheaton, Minnesota on Minnesota Route 236.
West of Grand Rapids, Minnesota on U.S. 2 and 8.
Southwest of Fergus Falls, Minnesota on County Road 185.
East of Brainerd, Minncsota on County Road 15.

West of Grand Rapids, Minncsota on U.S. 2

North of McGregor, Minnesota on Minnesota Route G5.

Northwest of Deer River, Minnesota on County Road 9.

St.
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St.

St.

St.
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St
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Key to Water Resources Map
Active and Completed Studies

1 Upper Mississippi River Resource 13 Wild Rice — March Rivers
Management Study — GREAT (Special) (Flood Control)

2 Upper Mississippi River 14 Mississippi River
Comprehensive Master Plan (Navigation)
(Special)

15 Great Lakes Connecting Channels
3 Upper Mississippi River Main and Harbors (Navigation)
Stem Study (Comprehensive)
16 Great Lakes and St. Lawrence

4 lowa and Cedar Rivers Seaway Navigation Season Extension
(Flood Control) Program (Navigation)

§ St. Croix River (Flood Control) 17 Two Harbors (Navigation)

6 Reservoirs at Headwaters of 18 Duluth (Shoreline Erosion)

Mississippi River (Navigation)
19 Little Falls (Flood Control)
7 Wahpeton, North Dakota —

Breckenridge, Minnesota 20 Headwaters Reservoirs of the
{Flood Control) Mississippi River (Multi-Purpose)

8 Minnesota River Valley Basin 21 Lake Winnibigoshish (Multi-Purpose)
(Comprehensive)

22 Lake of the Woods (Multi-Purpose)
9 Minnesota River (Navigation)
23 Water Supply, Minnesota and
10 Red River of the North Basin North Dakota (Multi-Purpose)
(Comprehensive)
24 Crookston (Flood Control)
11 Fargo — Moorhead Urban Study
(Multi-Purpose) 25 Red Lake and Clearwater Rivers
(Flood Control)
12 Grand Forks — East Grand Forks
Urban Study (Multi-Purpose)

This list excludes the numerous small navigation, flood control, and emergency bank protection projects being pursued under the
continuing authorities program.
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Key to Water Resource Map
.ciive Projects

1 Upper Mississippi River System 8 Middle River at Argyle
Environmental Management Program (Flood Control)

2 Bassett Creek (Flood Control) 9 Marshall (Flood Control)

3 St. Paul, Mississippi River 10 Rochester (Flood Control)
{Flood Control)

11 Houston (Flood Control)
4 Roseau River (Flood Control)

12 Lutsen Harbor (Navigation)
5 Locks and Dams 2 - 10, Mississippi

River (Major Rehabilitation) 13 Beaver Bay (Navigation)
6 Locks and Dams 3, 5A - 9, Mississippi 14 Knife River Harbor
River (Major Rehabilitation) {Navigation)

7 Chaska (Flood Control)
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Key to Water Resources Map
Completed Projects

1 Mississippi River near Aitkin
Diversion Channel (Flood Control)

2 St. Paul and South St. Paul
(Flood Control)

3 Winona (Flood Control)

4 Black Bear - Miller Lakes
(Flood Control)

§ Elk River (Flood Control)

6 Hastings, Vermillion River
(Flood Control)

7 Okabena Creek, Worthington
(Flood Control)

8 Crooked Siough Harbor at Winona
{Navigation)

9 Minneapolis Harbor below

St. Anthony Falls, Mississippi River

(Navigation)

10 Reservoirs at Jleadwaters of
Mississippi River (Navigation)

11 St. Anthony Falls Upper Harbor
{Navigation)

12 St. Croix River (Navigation)

13 St. Paul Harbors (Navigation)

14 lL.ake City Harbors (Navigation)

15 Red Wing Harbors (Navigation)

16 Mississippi River between the
Missouri River and Minneapolis,
9-Foot Channel Project
(Navigation)

17 Lock and Dam No. 1 Major
Rehabilitation, Mississippi River
(Navigation)

18 Hastings Harbor (Navigation)

19 Wabhasha Harbor (Navigation)

20 Winona Harbor (Navigation)

21 Elk River (Bank Protection)

22 Shepard Road at St. Paul
(Bank Protection)

23

24

25
26

27

28
29

30

31

32

33

34
35

36
37
38

39
40

41

42

43

44

45

Veterans Memorial Levee at Hastings
(Bank Protection)

Warner Road at St. Paul
(Bank Protection)

Lake Pulaski (Flood Control)

Lac qui Parle Reservoir
(Flood Control)

Big Stone Lake - Whetstone River
(Flood Control)

Minnesota River (Navigation)

Minnesota River at Le Sueur
(Bank Protection)

Root River and Rush Creek at
Rushford (Flood Control)

Zumbro River Lower Reach
(Flood Control)

Plum Creek, New Haven Township
(Flood Control)

Lake Traverse and Bois de SiouxRiver
(Flood Control)

Orwell Lake (Flood Control)

Halstad, Red River of the North
(Flood Control)

Lost River (Flood Control)
Mustinka River (Flood Control)

Oslo, Red River of the North
(Flood Control)

Otter Tail River (Flood Control)

Red Lake and Clearwater Rivers
(Flood Control)

Sand Hill River (Flood Control)

Wild Rice - Marsh Rivers
(Flood Control)

Wild Rice River - South Branch and
Felton Ditch (Flood Control)

Baudette Harbor (Navigation)

Warroad River and Harbor
(Navigation)

11

46 Zippel Bay Harbors (Navigation)

47 Mahnomen, Wild Rice River
(Bank Protection)

48 Huot, Red Lake River
(Bauok Protection)

49 Red Lake Falls, Red Lake River
(Bank Protection)

50 Wild Rice River, Mahnomen
(Bank Protection)

51 Duluth - Superior Harbor
(Navigation)

52 Grand Marais Harbor (Navigation)
53 Two Harbors (Navigation)
54 Two Harbors (Bank Protection)

55 Mankato and North Mankato
(Flood Control)

56 Cannon River at Faribault
(Bank Protection)

57 Breckenridge (Bank Protection) (2)
58 Andrusia Lake (Bank Protection)

59 Jarrett and Millville, Zumbro River
(Bank Protection)

60 Emerson, Manitoba — Noyes,
Minnesota (Flood Control)

61 Minnesota River at Henderson
(Flood Control)

62 West Fork Des Moines River,
Petersburg Township
(Bank Protection)

63 Warner Road at Sibley Street
(Bank Protection)

64 Root River at Hokah
(Bank Protection)

65 Fargo - Moorhead
(Flood Control)

66 Gentilly, Red Lake River
(Flood Control)
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The Upper Mississippi River Region
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The Upper Mississippi River Region

The Upper Mississippi River Region extends almost 700
miles from near the Canadian border south to the mouth of the
Ohio River. East to west it reaches some 500 miles across the
Midwest, extending from Indiana to South Dakota. The region
covers parts of eight states, an arca of almost 121 million acres.
[t includes that part of the United States that is drained by the
Mississippi River above its junction with the Ohio River at
Cairo, Illinois, but the region does not include that portion
drained by the Mississippi’s major tributary, the Missouri River.
The Missouri isthe longest river in North America and drains an
arca about three times that drained by the Upper Mississippi.
Because of the size of its drainage arca, the Missouri and its
tributarics are considered a separate river basin.

Environmental Setting and Natural Resources

The region contains some of the richest agricultural land
on the continent. The north and south is mainly forest land;
grasses are predominant in the east and west; and the central
portion has an intermingling of grasses and forest. Some 3
million acres of the area is covered by freshwater lakes and
streams. Over two-thirds of the basin is productive land suitable
foragriculture. Mines, quarries, and oil wells are found in some
arcas. About 28 percent of the region is water, forest land, and
other lands with great recreational portential. Federal, State,
county, and local parks and recreation arcas are abundant and 12
national wildlife refuges have been established.

Water and Land Resources

The region is one of the foremost regions of the world in
both the quality and quantity of water and land resources. Waler
and related land resources in the basin arc diverse. Land and
wadter resource management programs have been designed to
maintain the productivity of these Ievels to meet future require-
ments.

Land Resources

Over two-thirds of the 118 million acres of land in the
Upper Mississippi River Region is used for agricultural produc-
tion. Non-agricultural land use is nrimarily dictated by location.
Urban and surburban areas have developed. Industry has lo-
cated wihiere natural and human resources are most prevalent.
Recreational developments exist wherever suitable and acces-
sible.

Urban arcas are expanding at a rate of 80,000 acres each
year, generally spreading out over adjacent farm land. High-
ways and recreational necds arce also changing land use patterns
rapidly. It becomes increasingly urgent to protect and conserve
the land resources which we may need to use more intensively.

Approximately 80 million acres of the basin are suscep-
tible to various types of damage that can be prevented by
improved land management practices. About ninc million acres
are subject to flooding; another 25 million acres arc being
depleted by water and wind crosion. Some 20 million acres have
inadequate drainage. Improved flood protection, conservation,
and proper management can increase the productivity of these

lands, enhance recreational values, and safeguard our valuable
rCSOurces.

Water Resources

Water is an element indispensable to life. Not only does it
sustain life, it also can be made to produce power, provide an
cconomical means of transportation, and contribute to man’s
recreational enjoyment.

Currently, surface and ground water in the Upper Missis-
sippi River Region are sufficient for rural, municipal, and
industrial needs. Thereare many times, however, insome areas,
when water supply is marginal, and there are many locations
where the quality is poor. Sewage disposal is a problem in many
communitics. Scwage is discharged, treated or untreated, into
lakes and streams from homes, industries, and commercial
sources, and as a result of other urban and rural activities. Other
forms of pollution also damage the natural water resources.
Acid drainage, nutrient problems, thermal pollution, bacterio-
logical poliution, oil pollution and sediment problems all impuct
on water quality. About two-thirds of the people in the region
are supplied from surface water sources subject to some or all of
these types of contamination.

Increasing demands for water use, accompanied by the
realization that the supply is not inexhaustible, have resulted in
an awareness of the need for control and conservation. Federal
and State agencies have been assigned responsibilitics to ¢n-
hance the quality and value of water resources and to establish
and monitor a national policy for preventing, controlling, and
abating water pollution. Water quality standards have been sct
by each state in the region.

Fish and Wildlife

‘The Upper Mississippi River Region originally supported
awildlife population that included large portions of forest game.
Settlement of the area and subsequent clearing of vast forest,
along with the development of agricultural and industrial land
uses, have changed the composition of the wildlife population
toward game species — deer, cottontail, doves — that can co-
exist with man. Some fur-bearing animals still are plentiful, and
numcrous waterfowl are prominent in the region’s wetlands and
lakes.

Many natural lakes and strecams provide excellent habitat
for game fish. The Mississippi River itsclf provides thousands
ofacres of fish habitat and offers excellent fishing opportunitics.

Aesthetics and Cultural Resources

‘There are many acsthetic and cultural areas in the region.
National and Slate parks and forests, wilderness tracts, and wild
and scenic arcas arc numerous. The region also is rich in
heritage and has many points of historic significance.

Recreational Resources

Recreational use of the region’s resources has increased
substantially in recent years. At least one-fourth of the demand
for outdoor recreation facilitics in the region is for water-related
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Wildlife on the Mississippi

activity. Nearly allaccessible waters have expericnced increas-
ingly heavy use.

Enthusiasm for boating, camping, hiking. fishing, and
picmicking creates @ substantial impact on available resources.
Thure is a wide variety of recreational development. Recreation
has become @ major industry — especially in the natural lakes
portions of the region in northern Wisconsin and Minnesota.
‘I'he area created by the navigation system on the Upper Missis-
sippt River also attracts the attention of millions. The many
historic sites dispersed throughout the region are still another
attruction for many visitors cach ycar.

Human Resources and Economy

The population of the Upper Mississippi River Region has
grown rapidly in the two centuries since its settlement and is
expected to continue. ‘The 1980 population in the basin was
about 22.5 million. Growth of cities and their influence have
urbanized much of the area.

Major population centers are Chicago, St. Louis, Minnca-
pohs-St. Paul, and the Quad Cities. There are also many thriving
smaller citics in the region, reflecting our society’s trend (o
urbanization.

Manufacturing. trade. and scrvice industrics employ more
than half of the work force.

The mineral industry is an important cconomic factor of
both the region and the nation.  Commodities of national
significance are bituminous coal, iron dre, lead, and zinc. Of
importance to the region are sand, gravel, and stone.
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Per capita income here s above the national averuge. This
Is at least partially the result ol the land and water resources of
the arca, 1ts mineral resources, and its central location in the
nation and in the continent.

Navigation

The Upper Mississippi River Busin Nuavigation System
consists of about 1,250 miles of navigable streams and plays a
major role in the movement of butk commoditics to the nation’s
manufacturing centers. The Mississippi River and the [llinois
River are the major navigation arteries. The rivers and several
thousand miles of smaller streams also are available for recreu-
tional navigation and water-based recreation.

Demands for commercial navigation facilitics and recrea-
tional navigation necds are increasing. Future needs for comi-
mercial navigation facilitics may result in the region’s water-
ways being expanded to include additional rivers in the region.
The continuing trend to larger and more cfficient tows will
require continuing improvement of the waterwys to hundle
growing traffic. Increased recreational demands will require
harboring facilities for small craft and separating commercial
and recreational traffic.

Mississippi River and Its Valley

The Mississippi River and is valley have a full and
interesting history. Its striking beauty was noted by the carliest
cxplorers and trappers.




Fishin' on the Mississippi

The character of the niver and s valley changes several
nmes das it flows nearly 2,350 miles south to the Gult of Mexico.
From its beginping at Minnesota’s Lake Trasca, the “Father of
Watens™ meandens north to Lake Bemidjn along a lazy, winding
course for ahout 80 miles. Downstream tfrom Lake Bemidji, for
OO miles it runs cast, stringing together a chain of azure fakes,
It flows through swamps, lakes and second-growth pine forests,
down small rapids, and betweenrising banks on its journy to the
Falls of St Anthony at Minncapolis. Passing diagonally through
e husiness disirict of Minneapolis for four miles, it forms the
Poundary between the Twin Cities of St. Paul-Minncapolis. ‘The
Minnesoty River, first major tributary of the Mississippi. flows
intothe Mississipprat the Twin Cities. From the Twin Cities, the
Misstssippr River winds through an 856-mile stretch of high
hiutis, rolbing hills, and wild wetlands, passing near prairic
ferms and more than SO0 forested islands. On its journey, it is
jned near Prescott, Wisconsin, by the St Croix River. For the
sext 37 mides the Mississippr River forms the Minnesota-
Woinconsin state hines It eontinues southward, and near Genoa,

Woisconsin. pecomes the state line dividing fowa and Wisconsin,

Pl srerch the Wisconsin River joins the Mississippi River.
I Mississippn River torms the entire 312-mile castern
Poundary of Jowa and the entire western boundary of Ithnois.

this reach, maor Hhnoos trhutaries and severad lowa
:

arwes How o the Misessappr The Rock River joins the
Commicdinte iy helow Rock Istand, Hhinois, Further

I.ock and Dam No. 2 at Hastings, Minncsota, is one of a series of locks
and dams constructed and operated on the Upper Mississippi River by
the U'S. Army Corps of Eagincers to provide a starway of water for
commercial barges and pleasure bouts




downstream, the Illinois River — largest tributary of the Missis-
sippi River above the mouth of the Missouri — flows into the
Mississippi near Grafton, Illinois. Still furthersouth, below East
St. Louis, the Kaskaskia and the Big Muddy Rivers join. Towa
tributaries include the Turkey, Maquoketa, Wapsipinicon, lowa,
Cedar, Skunk, and the Des Moines Rivers. The Turkey flows
into the Mississippi near the northern part of the state at
Guttenberg, the Des Moines at the southern end of Keokuk. The
others join the Mississippi River at random intervals and over
the reach drain the eastern two-thirds of the Statc of lowa.
Tributaries draining the sections of the State of Missouri, which
are included in the Upper Mississippi River Region, include the
Fox, Wyaconda, and the Fabius Rivers.

The Upper Mississippi River Region ends at Cairo, I1li-
nois, but the Mississippi continues southward passing through or
past five more states on its journey to the Gulf of Mexico.

Upper Mississippi River System
Environmental Management Program
Special Project Underway

(North Central Division)

The Water Resources Development Act of 1986 author-
ized environmental management the Upper Miss ssippi Riv~r
System to improve habitat for fish and wildlife; monitor and
analyze the river’s physical, chemical, and biological features;
and expand recreational opportunities. This effort is called the
Upper Mississippi River System Environmental Management
Program (UMRS-EMP).

The system includes the navigable portion of the Missis-
sippi River from its confluence with the Ohio River to Minnea-
polis-St. Paul; and the Saint Croix and Black Rivers. The
UMRS-EMP secks to improve the environmental resources of
the river and provide a basis for the future management of those
resources.

The 1986 Act charges the U.S. Army Corps of Engincers
with implementing the UMRS-EMP. The Corps coordinates
with the Department of Interior and other Federal agencics; the
Upper Mississippi River Basin Association, and the States of
[1linois, lowa, Minnesota, Missouri, and Wisconsin, in carrying
out this program. The 1990 Water Resources Development Act
extended program authorization an additional five years. The
Upper Mississippi River Basin association serves as a clearing-
house for state involvement in the program.

The U.S. Fish and Wildlife Service (FWS) is conducting
the resource monitoring and analysis element of the program.
Monitoring the river system and analyzing the results will help
planners and managers understand the system’s complex mor-
phology, chemistry, and biology. Data collection will focus on
habitat degradation and long-term environmental trends to de-
tect and predict changes in the river’s ccosystem. Resource
managers can use the information to make decisions to reduce
the cffect of undesirable events in the river system.

Three Corps of Engincer Districts (St. Paul, Rock Island,
and St. Louis) manage habitat rchabilityfion and enhancement
projects within their boundaries. Projects are proposed by the
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states and the FWS with the Corps of Engineers responsible for
design and construction. Most of these projects address the
impacts of side channcl and backwater sedimentation. Each
project typically involves use of one or more of the following
techniques:

— Dredging to remove sediment from selecteu backwater
and side channels to restore flow and/or provide deep water
habitat.

— Levee constructiontokeep silt-laden waterout of prime
habitat areas or to control water levels. Water control structures
and pump stations also may be included.

Island construction to reduce the effect of wind,
crzating habitat for aquatic and terrestrial plants and animals.

Each project will be closely monitored to refine techniques
and to assure optimal results. Analysis of each project will help
inthe design of similar projects in other arcas of the riversystem.
In Minnesnta. the following habitat rehabilitation and enhance-
ment L. 0ns gre i various stages of planning or construction:

Island 42: This fisherics improvement project was com-
pleted in 1987. It consisted of excavating a side channel in
Island 42 to provide fresh water to a valuable backwater fishery
area and dredging a portion of the backwater to provide deepwa-
ter itsa habitat. Total Federal cost of the habitat project was
$262,000.

The Finger Lakes (fish) project is scheduled to begin
construction in 1992. Planning and design are proceeding on
projects at Goose Lake (fish and waterfowl), Polander Lake
(waterfowl), North Lake (waterfowl and fish), Peterson Lak~
(waterfowl), and Mississippi River Bank Stabilization projects
in Minnesota.

Upper Mississippi River

Resource Management Study (GREAT), *
Special Study Completed

(St. Paul, Rock Island and St. Louis Districts)

In the early 1970’s the Corps of Engincers completed an
Environmental Impact Statement (EIS) which described the
effects of the operation and maintenance program for the nine-
foot channel project on the Upper Mississippi River. The EIS
concluded that sediment from uplands and stream banks, as well
as localized disposal of dredged material, was filling in the
river’s biologically productive backwaters, marshes, and sloughs.
In response, the Corps of Engineers and the U.S. Fish and
Wildlife Service established the acronym “GREAT™, under the
sponsorship of the Upper Mississippi River Basin Commission.
The Upper Mississippi River Basin Commission was composced
ofthe Statc and Federal agencics that bad a legislated interest or
mission affecting the Upper Mississippi River. The Corps of
Engincers, with its many activitics on the river, was a member
of the Commission and was a lcad agency in the study. GREAT
I encompassed the St. Paul District, from the head of navigation
through Lock and Dam No. 10 at Guttenberg, lowa; GREAT 11
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covered the Rock Island District, incorporating the reach of the
river from Guttenberg to Lock and Dam No. 22 at Saverton,
Missouri; and GREAT III covered the St. Louis District from
Lockand Dam No. 22 to Cairo, Illinois. The studies investigated
various areas of river management, but concentrated on the
Corps of Engineers’ channel maintenance project, particularly
the dredging and disposal of dredged sand from the river. The
St. Paul and Rock Island Districts later completed reports
describing how they will implement the appropriate recommen-
dations from GREAT I and GREAT II. These reports were
revicwed and approved by the Board of Engineers for Riversand
Harbors on March 9, 1982. The GREAT III report was subse-
quently completed by the St. Louis District.

Implementation of GREAT I recommendations is coordi-
nated through the St. Paul District’s interagency Channel Main-
tenance Forum. Implementation of GREAT 11 recommenda-
tions is coordinated through the Rock Island District’s inter-
agency River Resources Coordinating Team.

Implementation of GREAT-recommended actions is €s-
sential to the environmental preservation of the Upper Missis-
sippi River and to the long-range operation and maintenance of
the nine-foot navigation project.

Upper Mississippi River Comprehensive
Master Plan, Special Study Completed
(St. Paul, Rock Island, Chicago, and

St. Louis Districts)

In October 1978, Public Law 95-502 authorized the con-
struction of a new dam and a 1200-foot lock at Alton, [llinois,
and directed the Upper Mississippi River Basin Commission to
prepare a Comprehensive Master Plan for the Management of
the Upper Mississippi River System.
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The Commission completed its report and submitted it to
Congress on December 31, 1981. The report reccommended that
Congress immediately authorize the engineering, design, and
construction of a second chamber, 600 feet in length, to comple-
ment the new 1200-foot chamber at the Locks and Dam 26
replacement project. Non-structural and minor structural im-
provements were recommended at other locks in the system, in
addition to monitoring of traffic movements to gather data for
future use in evaluating possible improvements to the naviga-
tion project.

The Master Plan proposed a 10-ycar environmental pro-
gram that would include habitat rehabilitation and enhancement
projects.  Also recommended were a long- term resources
monitoring program with a computerized analysis and retrieval
system, a program to develop Federally-owned lands for recrea-
tion, and an assessment of regional economic benefits generated
by people using the river for various recreational activities.

The Commission concluded that disposing of dredged
material out of the floodplain is gencrally not necessary, and that
the Corps of Engincers should continue its present dredged
material disposal practices. The Commission also recom-
mendea increased funding for Soil Conservation Service pro-
grams to reduce upland crosion, and hence, sedimentation of the
river.

The Upper Mississippi River Basin Commission was abol-
ished along will ali other basin commissions, by Executive
Order 12319 on January 1, 1982. The five a“ected States
(Illinois, Iowa, Minnesota, Missouri, and Wisconsin) have since
established the Upper Mississippi River Basin Association to
coordinate interagency water resources planning and to further
the implementation of the recommendations of the Master Plan
study.




Chapter II1

Upper Mississippi River Basin
Main Stem and Headwaters
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Upper Mississippi River Basin
Main Stem and Headwaters

Mississippi River Main Stem

The Mississippi River is one of the most commonly known
geographic features of the world. This river, called “Father of
Waters™ centuries ago, has played a prominent role in shaping
our country. A pageant of history has occurred along the
Mississippi. [t first carried the canoes of the Indians and fur
trappers; next rafts and boats of the early homestcaders; then
logs during the lumbering cra boom. Today, it serves as an
cconomic and environmental lifeline for mid- America. The
Mississippi is a major carricr of goods of commerce and industry
for ihe central part of our nation. Its most vital role in the
domestic transportation system is the long distance movement
of bulk commoditics. More than 700 shipping terminals are
located along the Mississippi and its tributaries. The number of
commercial tows and the volume of tonnage have increased
rapidly since the present navigation system became operational
in 1940.

From north-central Minnesota to St. Louis, Missouri, the
Mississippi winds some 1,250 miles forming the borders be-
tween several states.  Water from the Minnesota, St. Croix,
Wisconsin, Rock, Turkey, Maquoketa, Wapsipinicon, Cedar,
Iowa, Des Moines. and the [llinois Rivers, as well as smaller
streams, flow into the Mississippi between Minneapotlis and St.
Louis. Just north of St. Louis, the massive Missouri River flows
into the Mississippi. Still further south, at Cairo, Illinois, the
broad Ohio River pours in and from there south the Mississippi
River become the brawling giant of legend, flowing ncarly a
thousand miles in great loops through its wide, fertile valley to
the Gulf of Mexico. The portion of the river from Cairosouth is
known as the Lower Mississippi River.

The Mississippt River and its valley are known for their
striking beauty. Congress has recognized this through the
establishment of the Upper Mississippi River Wildlife and Fish
Refuge. The refuge follows the river from the mouth of the
Chippewato Clinton, lowa. Throughout the woodlands, islands,
marshes, natural lakes, and streams is a varicly of fish and
wildlife. The Upper Mississippi River is a quality fishery
resource, and fishing is excellent at many locations. Spectacular
migration of birds is noted in the spring and fall. Even the bald
cagle, our national symbol, winters in numbers in refuge arcas
along the river. Furbearers and other mammals, plus about 40
smaller non-game species, are abundant.

The river and its resources offer splendid potential for
public recreation. Each ycar millions visit the river to observe
wildlife, to fish or hunt. to enjoy the pleasures of picnicking and
boating, or simply to relax in the beauty and screnmity of the
environment.  Interest in recreational boating has increased
rapidly.

Mississippi River Headwaters

The Mississippi Headwaters area is composed of 27 coun-
tics in Minnesota and five countics in Wisconsin, with a total
land area of 28,000 square miles. The estimated population in

1989 was 3.0 million. Almost 75 percent of the people live in the
sceven-county Minncapolis-St. Paul metropolitan arca.

Major rivers in this arca arc the Mississippi and St. Croix.
The Mississippi starts in north central Minnesota, about 1.400
miles above its juncture with the Ohio River. The St. Croix
begins about 25 miles south of Lake Superior, with the first 40
miles of its route in Waisconsin. Fortheremaining 135 miles, this
river forms the Minnesota- Wisconsin boundury. The topogra-
phy reflects the advances and retreats of glaciers that once
covered the area. Glacial deposits range from a few feet to
scveral hundred feet thick.

The more than seven million acres of forest support a great
varicty of wildlife. This is onc of the few remaining places in the
United States where wildemness birds and animals such as the
moose, timber wolf, black bear, marten, fisher, snowshoc hare,
spruce partridge and osprey still survive. The white- tailed deer
and watcrfowl provide cxcellent hunting. Fishing conditions
attract many. However, some of the southern lakes have been
aging at a faster rate and water pollution problems have reduced
the quality of stream fisheries.

In general, water quality is good, although moderate cro-
sion problems have resulted in some coloration of lakes and
streams. The watcers of the Upper Mississippi and the St. Croix
are highly colored by tannic acid, especially during spring run-
offs, and cutrophication may be a scrious problem in some arcas.
Water quality problems exist in the Mississippi River down-
strcam from St. Cloud through Minneapolis-St. Paul.

Increased agricultural production could be attained through
flood prevention, improved drainage and irrigation on 3.1 mil-
lion acres of crop and pastureland by the year 2020. The major
needs in the arca are to reduce flood damages, to provide
additional public access for recreation, and to preserve the
cnvironment.

*
wua

Upper Mississippi River Main Stem Study
Comprchensive Study Completed

(St. Paul, Rock Island, and

St. Louis Districts)

The Upper Mississippi River Main Stem Level B Study
considered the arca along the river and its flood plain between
bluffs from Cairo, Hlinois to Hastings, Minnesola, a total arca of
2,900 square miles.

The study, conducted under the direction of the Upper
Mississippi River Basin Commission, developed a total river
comprechensive coordinated Federal-State-local overview of
critical region resources and formulated en integrated set of
recommendations for planning and managing water and related
land resources. The study produced a regional plan the incorpo-
rated the findings of ongoing studies in the context of tw - proad
objectives: nationzl economic development and environmental
quality.
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Cost for the study, which was completed in 1981, was
$1,200,000 (3900,000 Federal and $300,000 State). The Corps
of Engineers’ share of the Federal cost was $120,000. Three
Corps districts were involved in the study and were funded as
follows: St. Paul, $12,000; Rock Island, $52,000; and St. Louis,
$56,000.

Headwater Reservoirs of the
Mississippi River, Authorized
Multipurpose Study Not Underway
(St. Paul District)

Located in north-central Minnesota, the 6 Mississippi
Headwaters Lakes are part of a multi-purpose Corps of Engi-
neers reservoir project. (See Reservoirs at Headwaters of
Mississippi River, Completed Project - Commercial Naviga-
tion.) All 6 lakes were natural lakes that were raised by the
construction of dams and containment levees. The lakes support
commercial navigation on the Upper Mississippi River, flood
control, Indian Treaty Trust resources, sport and commercial
fisheries, wild rice, fish and wildlife, and low flows that contrib-
ute to instream uses and water supply for municipal, industrial
and agricultural uses as far downstream as the Minneapolis-St.
Paul Metropolitan area. A study, authorized by Scction 116 of
the Water Resources Development Act of 1990, will investigate
fluctuating lake levels from operation of project dams that
contribute to inhibited production of natural resources and
causes severe shorcline erosion. Lake currents move the scdi-
ment 1o cover walleye spawning reefs in these valuable sport
fisheries. Lake level fluctuations also affect production of other
valuable natural resources, including Treaty Trust resources
uscd by 2 different bands of the Minnesota Chippewa Tribe. The
operation of the dams has interrupted the natural Cycle of water
level fluctuations, limiting production of some natural resources.
It is expected that the study will result in recommendations for
modified water control for the project lakes that are consistent
with authorized purposes and would maximize production of
Treaty Trust and other natural rcsources. Results are also
expected to contribute to the North American Waterfow] Man-
agement Plan and may contribute to Section 1135 projects in the
area. Water control modifications might include new or varied
target pool levels a~d possible new discharge targets for non-
flood control situations. Lngineering, hydrologic, operational,
legal, and economic operating constraints as well as Indian Trust
responsibilities would be considered in the study to maximize
production of natural resources. To date, no-funds have been
provided to initiate the study.

Lake Winnibigoshish, Authorized
Multipurpose Study Not Underway
(St. Paul District)

Lake Winnibigoshish is located in north-central Minnesota
and is the Sth largest lake in Minnesota. The lake is widely
recognized for its walleye fishery and environmental attributes.

25

Water levels of the lake are controlled by a Corps of Engineers
dam, one of the 6 Mississippi River Headwaters Reservoirs for
commercial navigation on the Upper Mississippi River system.
Much of the lake’s shoreline is owned and managed for timber
production by the U.S. Forest Service. Fluctuating water levels
due to project regulation, combined with wind and wave action
on extremely erodible shoreline, have long caused significant
shoreline erosion problems. Only limited success has been
gained by past uncoordinated attempts to stop the erosion.
Within the past few years, the crosion has begun causing
significant property and environmental damage. Some of the
eroding shoreline areas have been leased to individuals who
have constructed residences and seasonal homes. 1t is also now
recognized that the eroded materials have becn moved by lake
currents and are covering highly productive rocky lake substrate
and prime walleye spawning beds. A study, authorized by
Section 116 of the Water Resources Development Act of 1990,
would involve coastal engineering analysis and design to pro-
vide protective works to reduce shoreline erosion and protect
spawning beds from deposition of shoreline materials. There
may also be opportunitics to restore spawning beds once the
coastal dynamics are better understood. In accordance with the
authorizing language, the study will also consider whether the
Secretary’s (Army) jurisdiction should be expanded to include
areas above the current pool regulation levels related to the
effects of pool level fluctuation. The Forest Service has been
promoling cooperative problem solving with the Minnesota
Department of Natural Resources and Corps of Engineers to
attempt to resolve this probiem. To date, no funds have been
provided to initiate the study.

Mississippi River near Aitkin
Diversion Channel, Completed Project,
Flood Control — Local Protection

(St. Paul District)

The project, on the Mississippi River near Aitkin, author-
ized by the 1948 Flood Control Act, provided for a diversion
channel about six miles in length bypassing Aitkin to alleviate
flood conditions. Short channels diverting the Little Willow
River and Wakefield Creek into the main diversion channel and
erosion control structures at several points also were included.
Cutoffs at Pine Knoll and Two Head Rapids were constructed
downstream from the main diversion. Work was completed in
1957 at a cost of $1,675,800.

The project has prevented an estimated $4,977,000 in
damages through September 1990.

St. Paul and South St. Paul,
Mississippi River, Completed Project,
Flood Control — ILocal Protection

(St. Paul District)

The 1958 Flood Control Act authorized protection of the
Mississippi River at St. Paul and South St. Paul. St. Paul District
designed the project to protect about 1.75 miles of river frontage




and 500 acres of land on the river’s right bank in St. Paul and to
protect business and industrial developments in South St. Paul.

St. Paul

At St. Paul the three-mile long flood barrier extends from
the upper end of Harriet Island along the west bank of the river
1o a point northwest of Holman Municipal Airport. From that
point the barrier extends inland to high ground southwest of the
airport. The barrier is an earth levee with the exception of about
one-half mile of noncontinuous floodwall along areas where
concentrated industrial activity limits space for levees.

The project has cight stop-log closure structures and five
sandbag closures to permit use of roads and railroads during
periods of normal water stages. Three pumping plants and about
7.000 feet of interceptor and stormwater sewers pump out
secpage and rainwater from behind the barrier.

Due to significant flooding on the Mississippi River in
1965 and 1969, the level of protection provided by the project at
St. Paul was reevaluated and a pian to raise the flood barrier by
four feet was recommended (See St. Paul, Mississippi River,
Project Underway, Flood Control — Local Protection).

South St. Paul

At South St. Paul the flood barrier is about 2.5 miles long,
consisting mainly of an earth levee with the exception of
approximately one-half mile of floodwall. The project extends
from above Wentworth Avenue past the packing plants and
stockyards and around the sewage plant to high ground at the
railroad track. Three stop-log closure structures and one sand-
bag closure permit normal access through the levee. Two
pumping piants and about 7,300 feet of interceptor and stormwa-
ter sewers provide drainage. The Corps completed the work in
1968.

The levees and floodwall at St. Paul are about 2.4 fect
higher than the all-time high fiznud crest of 1965. The levee and
floodwall at South St. Paul are about 4 feet higher than the 1965
flood stage.

The project has prevented about $26,573,000 in damages
at St. Paul and $15,881,000 at South St. Paul through September
1990. Total Federal cost of the project was $8,476,000. Local
interests contributed an additional $780,100.

Winona, Mississippi River,
Completed Project

Flood Control — Local Protection
(St. Paul District)

The 1958 Flood Control Act authorized improvements at
Winona consisting of a continuous flood barricr about 6.6 miles
long. Under this authority, existing dikes and lcvees totaling 6.1
miles were raised, strengthened. and lengthened from Minne-
sota City along the Lock and Dam SA dike to Prairie Island,
along the Prairie Island dike to the mainland, and along the
Crooked Slough levee to near Huff and Second Strects. Two
pumping plants and about 5,500 feet of intgrceptor ditches were
built to remove seepage and rainwater from behind the levees.
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‘The previously completed portion of the project had a
Federal cost of $2,147,000. Costs to local interests amounted to
$170,000. The project is maintained by local interests.

Improvements authorized in 1971 under Section 201 of the
Flood Control Act of 1965 consist of levee and floodwall
protection, pumping stations, and associated interior drainage
works. A sound floodplain management program was cstab-
lished to prevent unwise development of the area bordered by
U.S. Highway 61 and Burns Valley and Pleasant Valley Creeks.
The fiood barrier and related features of the present project will
prevent flooding by the Mississippi River and Burns Valley
Creek inthe area partially protected by the project completed in
1967.

The present improvement project was substantially com-
pleted in 1985 at a Federal cost of $30,594,000. The project was
formally dedicated by the city on October 13, 1985. The entire
project has prevented $33,880,000 in estimated damages through
September 1990.

Black Bear - Miller Lakes,
Completed Project, Section 205 —
Flood Control

(St. Paul District)

Black Bear and Miller Lakes are located adjacent to the
Mississippi River about 20 miles north of Brainerd, Minnesota.
Priorto project construction, high water on the Mississippi River
backed up the creek channel joining Black Bear Lake to the
Mississippi River, flooding shoreline properties and causing
damages to buildings and related facilities. Some flooding was
experienced there every 3 to 5 years. The Chief of Enginecers
approved a project for flood control under the authority of
Scction 205 of the 1948 Flood Control Act, as amended. The
project consists of an embankment across the creek approxi-
mately 300 feet upstrecam of its juncture with the Mississippi
River. This structure has a culvert extending through it which
can be closed off during periods of high flow on the Mississippi
River. A construction contract was awarded in September 1985.
The project was completed in November 1986 at a cost of
$471,000.

Elk River,

Mississippi River,

Completed Project, Section 205 —
Flood Control

(St. Paul District)

The project provided a 3,400 fool riprap-protected levee
on the right bank of the Mississippi River along the upstream
side of a horseshoe bend near Elk River, Minnesota. Construc-
tion was completed in September 1969. Federal cost of the
project was $347,578, including a modification of the construc-
tion contract in the spring of 1969 to provide emergency flood
protection. Local interests contributed an estimated $25,000.
The project has prevented about $949,000 in damages through
September 1990.







Hastings, Vermillion River,
Completed Project, Section 205 —
Flood Control

(St. Paul District)

The city of Hastings is located on the Mississippi River 20
miles downstream from St. Paul. The Vermillion River drains
195 square miles of central Dakota County and flows through
the southwestern section of Hastings, entering the Mississippi
River downstream of the city.

During the record breaking flood in the spring of 1965,
Hastings residents suffered $700,000 in damages.

Following the flood, flood control measures authorized
under Section 205 of the 1948 Flood Contro! Act, as amended,
were approved for construction in 1975. The projects includes
the modification of an existing dam, channel widening at two
bridges, and a floodwater bypass channel paralleling the exist-
ing river channel. The St. Paul District gave full consideration
to preservation and enhancement of the attractive natural river
seiting as well as to management of the adjacent developing
areas in the floodplain. Construction of the project was com-
pleted in 1978.

Federal cost of the project wasab~  * _,000,000. Costs to
local interests for land and floodplamn = _nagement were about
$280,000.

Lake Pulaski

Completed Project, € :ction 205 —
Flood Control

(St. Paul Distrirt)

Lake Pulaski is located in Buftalo, Minnesota, approxi-
mately 45 miles northwest of Minneapolis-St. Paul. The lake
has no natural outlet. In the late 1970’s and early 1980's, Lake
Pulaski rose, inundating a number of houses and summer resi-
dences and threatened at Icast 50 more structures. The Chief of
Ln_ineers approved a project for flood control under the author-
it+ of Section 205 of the 1948 Flood Control Act as amended. A
combination of a pumped pipeline and gravity-flow storm
sewers to convey excess water through the city of Buffalo from
Lake Pulaski to Buffalo Lake was constructed to stabilize the
lake. Included in this project was a storm sewer upgrade which
was constructed by the city of Buffalo. The lake will be
maintained at elevation 966.0 feet mean sea level. This is the
lowest level permitted for an artificial outlet under State of
iinnesota rules governing landlocked lakes. A construction
contract was awarded in September 1986, The project was
completed in February 1987 at a cost of $1,187,500.

Okabena Creek, Worthington
Completed Project, Section 205 —
Flood Control

(Rock Island District)

The flood protection project on Okznh‘cna Creck at Worthing-
ton was approved for construction by the Chicf of Engincers in

1954 under the provision of Section 205 of the 1948 Flood
Control Act as amended.

The project protects Worthington from floods, primarily
through the construction of levees and culverts. The project also
included enlargement of the Okabena Creek channel.

Construction began in April 1955 and was completed in
June of the same year at a cost of about $129,300. Federal costs
were $72,400 and non-Federal costs were estimated at $56,900.
The project has prevented $372,000 in damages to date.

Bassett Creek

Project Underway,

Flood Control — Local Protection
(St. Paul District)

Residential areas in the upper Bassett Creek Watershed
and industrial and commercial lands in the lower watershed
together with several major highways and railroads are subject
to frequent flooding. A large commercial and industrial area in
Minneapolis is especially susceptible because it is located
immediately upstream of the 1.5 mile tunnel which serves as an
outlet for the entire Bassett Creek watershed. A blockage of this
deteriorating tunnel during a 100-year flood event would cause
flood damages exceeding $28,100,000 in the proximity of the
existing tunnel entrance.

The project, authorized by the 1976 Water Resources
Development Act, consists of flood storage in the upper Bassett
Creek watershed and a new tunnel in the outlet reach under a
highly urbanized area of Minneapolis. Also, floodplain regula-
tions, flood insurance, and flood forecasting and warning are
included in the plan. The flood storage generally consists of
providing increased temporary inundation of golf courses, parks,
and open space through the watershed. The outlet tunnel is a
cooperative venture with the Minnesota Department of Trans-
portation. Construction on the downstream 6,000 feet of the
tunnel has been completed. Completion and operation of the
entire replacement tunnel is scheduled forrearly 1992. The
estimated Federal cost of the project including an estimated
inflation allowance through the construction period (October
1990 price levels) is $28,200,000 and the estimated non-Federal
cost is $9,400,000 of which $3,628,000 is a cash contribution.

Preconstruction planning is complete. The initial con-
struction contract was awarded in February 1987 and total
project completion is scheduled for 1993.

St. Paul, Mississippi River,
Project Underway,

FFlood Control - Local Protection
(St. Paul District)

This local protection project was completed in 1964. (Sce
St. Paul and South St. Paul, Mississippi River, Completed
Project, Food Control - Local Protection.) The flood barrier
extends 3.04 miles to protect 448 floodprone acres along the
Mississippi River in central St. Paul with levees, floodwalls and
interior drainage works.




In 1965 and 1969, the area experienced major floods that
exceeded the previous record flood in 1952. The discharge from
the April 1965 flood was made up of a major contribution from
the Minnesota River drainage and a lesser amount from the
Mississippi River which had not crested at St. Paul. The
Mississippi drainage crested less than one week later. If both
rivers had concurrently contributed their maximum flows, a
discharge of 211,000 cubic feet per scoond (cfs) would have
been recorded in 1965. This would have overtopped the existing
barrier by over one foot. Because of these record-breaking
floods and the potential for more than $§250 million in damages
if the project were to fail, the existing project’s level of protec-
tion must be increased.

The proposed project will protect against a design flood of
210,000 cfs (588- year flood) and the top-of-barrier prolects
against the standard project flood of 250,000 cfs. The project
was authorized for construction by the 1986 Water Resources
Development Act and reauthorized in the 1990 Water Resources
Development Act. The flood barrier includes 1,335 feet of
floodwalls, 2,400 feet of stepped floodwalls, 12,280 fect of
levees, and six closures. Three existing pumping stations willbe
upgraded to control interior flooding. Recreation facilitics,
primarily consisting of trails and walkways, have been incorpo-
rated into the project plan. Project aesthetic features have been
coordinated vith city of St. Paul riverfront development plans.
The estimated Federal cost of the project, including an estimated
inflation allowance through the construction period, (October
1990 price levels) is $11,700,000 and the estimated non-Federal
cost is $8,800,000 of which $1,910,000 is a cash contribution.

The first construction contract is scheduled to be awarded in
1991 and project completion is scheduled for 1994.

Iowa and Cedar Rivers, Iowa
and Minnesota, Completed Study,
Flood Control — Local Protection
(Rock Island District)

A study of lowa and Cedar Rivers was authonzed by the
resolution of the House Committee on Flood Control on July 16,
1945 and by resolution of the Senate Committee on Commuerce
on August 6, 1945 with later modifications. The study investi-
gated the advisability of providing tlood protection and iiso
considered related water needs within the river basins

In meetings conducted in 1966, the public helped to
identify and discuss problems and nceds. Preliminary investiga-
tions of urban and rural flood and drainage problems were
completed for various locations throughout the basin. Possible
alternatives to bank crosion at certain locations also were
considered, and possible reservoir sites and levee plans were
studied.

Under the study, three interim reports, now completed.
addressed problems and needs at specific locations within the
basin, none of which were in Minnesota. A il report.,
considering all the remaining flocd problems in the river busins,
was completed in fiscal year 1982,

Pine River Dam and Reservoir near Cross Lake, Minnesota.
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St. Croix River, Minnesota and Wisconsin
Completed Study, Flood Control —

l.ocal Protection

(St. Paul District)

The St. Croix River study was a study of flood problems
and needs inthe St. Croix River basin. The St. Croix River flows
southeast for 164 miles from its source in St. Croix Lake in
northwestern Wisconsin along the border between Minnesota
and Wisconsin to its junction with the Mississippi River at
Prescott, Wisconsin.

The initial St. Croix River feasibility study for flood
control began in 1965. A preliminary report in 1968 identified
4 main stem reservoir as the recommended flood control alter-
native. However, reservoir construction would have conflicted
with the Wild and Scenic River designation being considered at
that time. so the study was suspended. In 1982, the study was
resumed because of Congressional interest and high regional
priority. As a result of the Wild and Scenic River designation,
only alternatives that met the intent of the law were considered.
A screening of flood-prone communities in the St. Croix River
basin identificd New Richmond, Wisconsin, and Stillwater,
Minnesota, as the only arcas appropriate for inclusion in the
feasibility study. Analysis of the flood problems, collection of
technical data, and development of possible flood control alter-
natives at the two communities were accomplished. No eco-
nomically feasible flood control plan was found for Stillwater.

i

et i

A flood preparedness handbook was prepared to facilitate an
organized, efficient flood fighting cffort that would reduce
future flood damages to a minimum.

At New Richmond, two feasible flood control alternatives
were developed that included channel and bridge modifications,
and a diversion. However, the city of New Richmond did not
support either plan and no further study of the flood damage
problems was pursued. The feasibility study for the St. Croix
River was completed in 1986 with a recommendation of no
Fedecral action under the St. Croix River basin study authority.

Little Falls, Study Underway,
Flood Damage Prevention
(St. Paul District)

The study area is located just upstream of Little Falls,
Minnesota, where 4 highway crossing was constructed across
the Mississippi River in 1973 by the Minnesota Department of
Transportation. An embankment and bridge are located on the
norih edge of Little Falls in Morrison County, Minnesota. Local
citizens and county representatives believe that the placement of
the bridge and highway embankment across the majority of a
previously free-flowing stream has caused excessive sedimenta-
tion and aquatic growth in the immediate arca. Specifically,

Confluence of the St. Croix and Mississippi Rivers near Prescott, Wisconsin.
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there is decreased channel capacity and water depth and in-
creased sedimentation and aquatic growth in an arca between
the channel center and the eastern bank of the river from the
highway bridge to about 3/4 milc downstream. There is concern
that these conditions may cause flooding problems and damage
adjacent property.

A Corps of Engineers field review of the problem area
was conducted in 1985 and a short report was prepared to assess
the problems and needs for further action. That short report
recommended the need for further study, including hydraulic
and sedimentation modeling to be conducted on the study area.
A reconnaissance study was initiated in 1991 and is currently
underway.

Crooked Slough Harbor at

Winona, Mississippi River

Completed Project — Commercial Navigation
(St. Paul District)

Crooked Slough Harbor, a part of the Upper Mississippi
River 9-Foot Channel Project, is achannel about 6,000 feet long,
200 feet wide, and 9 feet deep designed for the use of commer-
cial interests at the upsiream end of Winona. The project was
completed in October 1956 at a Federal cost of $84,700. Non-
Federal costs were about $108,000, including $2,000 in funds
contributed to the cost of construction. Commercial traffic at
Winona consists primarily of petroleum products and coal.

Minneapolis Harbor Below

St. Anthony Falls, Mississippi River,
Completed Project — Commercial Navigation
(St. Paul District)

This commercial harbor upstrcam from the Washington
Avenue Bridge opposite the University of Minnesota, was
completed in 1932 at a cost of $192,800. As part of the Upper
Mississippi River 9-Foot Channel Project, the improvement
provides a tuming basin 1,600 feet long and from 420 feet to 530
feet wide between the Washington Avenue Bridge and the lower
Northern Pacific Bridge. The excavated material was placed on
a terrace and used by the city of Minneapolis as a terminal site.

Commercialtrafficat Minneapolis has averaged 1,557,670
tons per year over the past ten years and increased from about
110,000 tons in 1935 toa peak of 3,177,355 tons in 1975. Traffic
in 1989 amounted to 1,522,622 tons. Since 1964 commerce for
the Upper Harbor project has been included in these tonnages.

Major commaodities include metals, sand and gravel, coal
and building cement. (Alsosee St. Anthony Falls Upper Harbor
Project, Mississippi River, Minneapolis, Completed Project —
Commercial Navigation.)
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Reservoirs at Headwaters of
Mississippi River, Completed Project —
Commercial Navigation

(St. Paul District)

The Corps of Engineers completed the Mississippi River
Headwaters Reservoirs project in 1937 to augment flows in the
Mississippi River for navigation. The project, authorized by the
1899 River and Harbor Act with later modifications, provided
for reconstruction from timber to concrete at Winnibigoshish,
Leech Lake, Pokegama, Sandy Lake and Pine River Dams, and
construction of a concrete dam at Gull Lake. Pokegama was
built on bedrock and the others on pile foundations. A portion
of Leech Lake Dam from piers 26 to 39 was replaced with an
carth fill. Three dikes were constructed at Winnibigoshish, four
at Pokegama, two at Sandy Lake, and 16 at Pine River. Sandy
Lake Dam includes a lock 160 feet long, 30 feet wide, with a
maximum lift of 9.5 feet and a depth of 2.5 feet on lower sill at
low water which was converted to use as a spillway. None of the
other dams have locks and there is no commercial traffic in the
area.

Although they were authorized primarily for navigation,
the reservoirs operate, whenever possible, to reduce flood stages
in the vicinity of Aitkin and to facilitate use of the area for
recreational purposes and fish and wildlife conservation. The
reservoirs are in the heart of a very popular resort area and
provided over 28,700,000 recreation visitor hours of use during
1990.

On Gull, Leech, Sandy, Pokegama and Winnibigoshish
Lakes, and at Pine River Lake, the Corps has placed facilities for
swimming, boat launching, camping, picnicking and sanitation.
Most facilities are designed for handicapped use. Areas also
have been made available to State and local interests for recrea-
tional purposes. The regulated outflow from the reservoirs
contributes to improved water supply, pollution abatement and
industrial development, particularly in the section of the river
between Grand Rapids and the Twin Cities.

‘The average annual maintenance cost for the past 5 years
was about $2,219,372. (Also see Reservoirs at Headwaters of
Mississippi River, Completed Study — Commercial Naviga-
tion.)

St. Anthony Falls Upper Harbor
Project, Mississippi River,
Minneapolis, Completed Project —
Commercial Navigation

(St. Paul District)

Extension of the 9-foot channel of the Mississippi River at
Minneapolis from the site of the lower Northern Pacific Railway
Bridge for a distance of 4.6 miles upstream to the Soo Line
Railway Bridge was a modification of the Upper Mississippi
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River 9-Foct Channcl Project. It enabled modem barges,
towboats and plrasure craft to ascend the Falls of St. Anthony
some 75 feet into the center of Minneapolis.

Theimprevement provided a lower lock and dam; anupper
lock through an existing dam at the Falls; dredging below the
lower lock, between the locks and upstream from the upper lock;
a turning bosin near the upper limit of the project near 41st
Avenuce North; and bridge and ultility alterations.

The locks are 56 feet wide and 400 feet long, the lower lock
having a lift of 25 fect and the upper lock a lift of 49.2 fect. The
dredged channc! provided a 9-foot depth and widths of from 100
to 400 fect. A turning basin at the upstream end is S00 feet wide.
The lower lock and dam was completed in 1956, the upper lock
was opened to navigation in 1963, and the entire project was
completed in 1967.

The project required alteration of the Great Northern
Railroad bridges, where truss spans replace the former deep-
girder channel spans.

The city of Minneapolis raised or rebuilt three highway
bridges to provide sufficient clearance for the towboats. Total
construction cost was $31,690,000 including $1,100,000 con-
tributed by local interests.
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Upper and lower locks at St. Anthony Falls.

Additional costs incurred by the city, not included in the
above but contributing toward the project as a whole, were:
lands, $500,000; relocation of bridges and utilities, $1,770,000;
and additions and betterments to revetments and dockage facili-
tics, over $3,000,000. (Scc also Minneapolis Harbor Below St.
Anthony Falls, Mississippi River, Completed Project — Com-
mercial Navigation.)

St. Croix River, Wisconsin and
Minnesota, Complcted Project —
Commercial Navigation

(St. Paul District)

‘The St. Croix River navigation project, originally author-
ized on June 18, 1878 with later modifications, provided for a
channel 9 feet deep for 24 1/2 miles from the mouth of the St.
Croix River at Prescott, Wisconsin to Stillwater Minnesota; a
channel three feet deep between Stillwater and Taylors Falls,
Minncsota; and the improvement of the harbor and waterfront at
Stillwater.



St. Paul small-boat harbor.

Commercial traffic at Stillwater amounted to only 22,300
tons in 1989, Coal that hadbeen previously transported by barge
was shipped primarily by rail. ‘There is also recreational small-
boat traffic from the mouth of the river to Taylors Falls. From
Stillwater to Taylors Falls the controlling depth is about one foot
atextreme low water. This reachis used extensively by campers
and canocists.

St. Paul District completed the existing St. Croix naviga-
tion project in 1930 at a cost of $150,400. Muintenance costs
since the project was authorized total $1,178,055 through Scep-
tember 1990,

St. Paul Harbors, Mississippi River
Completed Project — Commercial
and Recreational Navigation

(St. Paul District)

The harbor development at St. Paul is part of the Upper
Mississippi River 9- Foot Channcl Project. Congress authorized
the work in two scparate actions. ‘The carlier authorization
provided for deepening and widening the channel below Robert
Street and placing the excavated material along the left bank of
the Mississippi River from Sibley Street to the Municipal Barge
Terminal. The material then was used by the city for aroadway.
This work was completed in 1937 at a cost of approximately
$217,000 to the United States and $40,000 to local interests.
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The later authorization provided for enlarging the flood ca-
pacity in the main channel between Smith Avenue Bridge and
State Street by dredging to a 9-foot depth to reduce velocities in
that section of the river during high water periods. It included a
5-foot deep small-boat harbor dredged at the foot of Harrict
Island providing a haven for 150 recreational craft. The second
phase of the project also provided for placing the excavated
matcrial along the Ieft bank of the Mississippi River between
Market Street and Lambert Landing, which also was developed
as aroadway by the city of St. Paul. This portion of the St. Paul
Harbors project was completed in December 1949 at a cost of
about $230,200 to the Federal Government and $41,200 to local
interests. '

Commercial traffic at St. Paul averaged about 9,296,006
tons per year for the past ten years. It increased from 68,160 tons
in 1935 to a peak of 12,535,034 tons in 1984. Traffic in 1989
amounted to 6,289,835 tons. Major commoditics handled
included grain, sand and gravel, coal, and petrolcum products.

Lake City Harbors, Mississippi River,
Compileted Project — Commercial

and Recreational Navigation

(St. Paul District)

‘This improvement, a part of the Upper Mississippi River Y-
oot Channel Project, included a commercial harbor, 1,000 fect
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Lake City small-boat harbor.
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; Red Wing small-boat harbor.
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long by 500 feet wide by 10 feet deep, and a connecting small-
boat harbor of about six acres with 5-foot depth. Located on
beautiful Lake Pepin, the project is in an area of extensive year-
round recreational use. The harbors were completed in 1948 at
a cost of $93,500. Local interests have completed improve-
ments of the small-boat harbor. There has been no commercial
traffic in recent years. Construction was completed in 1984 on
a project which converted the commercial harbor into a small-
boat harbor. (Sce Lake City Harbor, Mississippi River, Com-
pleted Project, Section 107 — Recreational Navigation.)

Red Wing Harbors, Mississippi River,
Completed Project — Commercial and
Recreational Navigation

(8t. Paul District)

Red Wing Harbor, completed in 1947, was the first of eight
small-boat harbors built inthe Minnesota-Wisconsin-lowareach
of the Mississippi River. The harbor, a part of the Upper
Mississippi River 9-Foot Channel Project, measures 450 feet by
800 feet and has a 5-foot depth. Federal construction costs were
$8.700.

The 1950 River and Harbor Act authorized the enlarge-
ment of the commercial harbor at Red Wing by dredging a basin
averaging 300 feet wide and 1,200 feet long to a depth of 9 feet
in an area west of the already existing industrial harbor. The
project, completed in August 1962, relieved the congestion in
theterminal and reduced the hazard to boats using the small-boat
harbor. Traffic at the terminal has increased steadily. Com-
merce consists primarily of the receipt of coal and shipment of
grain. The total Federal cost of the work was approximately
$146,800 and the cost to local interests was about $58,000,
including over $3,000 in funds contributed by the city of Red
Wing.

Mississippi River between the

Missouri River and Minneapolis,

9-Foot Channel Project,

Project Underway — Commercial Navigation
(St. Paul, Rock Island and St. Louis Districts)

The Mississippi River between the Missouri River and
Minneapolis, Minnesota, has been improved for navigationby a
system of locks and dams at 28 locations. Thest locks and dams
have changed the river into a series of “steps” which river tows
and other boats either “climb” or “descend” as they travel
upstream or downstream.

The lowermost dam in the 9-Foot Projcct, No. 26, is
located at Alton, Illinois, just above the mouth of the Missouri
River, and the uppermost dam, (St. Anthony Falls) at Minncapo-
lis, Minnesota, is 853.75 miles above the Ohio River.

Another dam, No. 27, is located just below the mouth of the
Missouri River at Granite City, Illinois. This dam, Chain of
Rocks Canaland Locks No. 27, completes the serics of locks and
dams on the Upper Mississippi. [t was complected under a
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separate authorization. The dams are spaced at irregular inter-
vals varying from 9.6 to 46.3 miles, the average length of pools
being 25 miles. The lift of the locks varies from 5.5 to 49.2 feet
with an average lift of 12.9 feet.

At most of the sites a main lock 110 x 600 feet has been
constructed, together with the upper gate bay of an auxiliary
lock 110 x 360 feet to be completed when required by traffic.
Replacement of Locks and Dam 26 is under construction.

Exceptions are as follows:

St. Anthony Falls Upper Lock — Single Lock 56 x 400 feet

St. Anthony Falls Lower Lock — Single Lock 56 x 400 fect
and upper gate bay of an auxiliary lock

Locks No. 1 — Twin locks 56 x 400 feet

Locks No. 2—Old iock 110 x 500 feet; new lock 110 x 600
feet

Locks No. 14 — Single lock 110 x 600 feet; old LeClaire
Canal Lock 80 x 320 feet

Locks No. 15 — Main lock 110 x 600 feet; auxiliary lock
110 x 360 fect

Lock No. 19 — Main lock 110 x 1,200 feet

Locks No.26 — Main lock 110 x 600 feet; old lock 110 x

360 feet

New Locks No. 26 — Main lock 110 x 1,200 feet; 2nd lock
110 x 600 feet

Lock No. 27 — Main lock 110 x 1,200 feet

Authorized inthe River and Harbor Act of July 3, 1930, the
Upper Mississippi River Nine-Foot Channel Project, with the
exception of the upper 4.6 miles (St. Anthony Falls extension)
has been in operation since 1940. The latter project was placed
in operation on September 21, 1963. Improvements to the
navigation channel near Rock Island, Illinois were made from
1967 through 1971 and 1986 through 1989. Sharp rock ledges
and displaced rock on the channel bottom which created hazards
to navigation were removed to widen and deepen and, in some
places, realign the channel.

Federal expenditures for new work to September 30, 1990
were $945,754,906 (including costs from inception).

The cost of maintenance in fiscal year 1990 was $69,715,421.

Commercial Traffic

River traffic has increased rapidly since completion of the
principal features of the project. Commercial navigation traffic
on the 9-Foot Channel Project increased from 2,410,000 tons in
193910 79,351,270 tons in 1989. Principal commodities trans-
poried are petrolcum products, coal, and grain, although in
recent years tonnage has become more diversified with substan-
tial quantities of iron and steel, chemicals, and other products
being moved. See following table.

Commodity Breakdown, Mississippi River
Above Mouth of Missouri River

1989
Commodity Short Tons
(000's)
Farm Products 36,106
Fresh FFish and Other Marine Products 15




U.S. Army Corps of Engincers dredge THOMPSON operating on the Mississippi River — periodic dredging = ncc2s . iry to
maintain a 9-foct channel depth for commercial barge traffic.

e Locking through Lock and Dam 2, Hastings, Minnesota.
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Metallic Ores 432
Coal 9,605
Crude Petroleum 90
Nonmetallic Minerals, Except Fuels 4,650
Food and Kindred Products 5,948
Basic Textiles 12
Lumber and Wood Products, Except Furniture 32
Pulp, Paper and Allied Products 8
Chemicals and Allied Products 6,970
Petroleum and Coal Products 10,464
Stone, Clay, Glass and Concrete Products 1,897
Primary Metal Products 1,672
Fabricated Metal Products, Except Ordnance,

Machinery and Transportation Equipment 182

Machinery 31
Waste, Scrap and Waterway Improvement Materials 1,237

TOTAL 79,351
Recreational Resources

The nine-foot channel project was originally constructed
with a single purpose in mind — to provide sufficient water
depth for river traffic during low flows in the river. The project,
however, also provided additional benefits.

The navigation project has improved the desirability of the
Upper Mississippi River for practically all types of outdoor
recreation by providing more stable water levels where formerly
the river fluctuated substantially with every change in flow.

Throughout the year the locks and dams now provide a
series of slack-water pools which annually attract thousands of
persons who fish, swim, boat, hunt or picnic. Recreational
activity continues to increase with each passing season.

Resource Management

The management plan for the Upper Mississippi River
pools considers the unique wild character of the river bot-
tomlands and the desirability of preserving their wildlife re-
sources. Most of the lands acquired for the navigation project
have been made available for concurrent administration by the
U.S. Fish and Wildlife Service for waterfowl management. The
lands acquired by the Federal Guvernment for construction of
the Nine-Foot Channel Project are managed to serve the general
public, and many recreational opportunities are available as the
result of the present navigation system. Generally, except for
areas which are posted as waterfowl sanctuaries, these same
lands may be used for wilderness camping and other recreational
activities. All other Federal lands noi leased or licensed for
special purposes are also open to the public.

Public Use Facilities

The Corps of Engincers opcerates many public-use areas
along the 9-foot channel project. These range in size from 1 to
75 acres. The degree of development ranges from day-use areas
with boat launching, picnicking and parking facilities, to areas
developed with camping facilities. In addition, there are a
number of public-use areas on Corps land which have been
developed and are operated by other agencies.

Locks and dams of the project attract many sightseers.
Visitors always are welcome at the locks and dams. Observation
platforms have been provided at many of the locks so that
visitors may have a better and safer view of the lock operations.

Charts at the end of this narrative show the location and
type of public-use facilities provided by the Corps of Engineers
along the 9-foot channel project. More detailed information on
specific pub'ic-use areas may be obtained by contacting the

Major rehabilitation was recently completed at Lock and Dam No. 1, Minneapolis, Minnesota. Rehabilitation of the locks will extend the design

life of the structure an additional 50 years.
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appropriate District Commander at St. Paul, Rock Island, and St.
Louis District office addresses found in the “FForeword” to this
pamphlet.

Navigation charts, on sale in Corps District offices and at
some boat docks and marinas, show Federally-owned lands
under the jurisdiction of the Corps of Engineers and the U.S. Fish
and Wildlife Service, the road network leading to the niver, river
access points, facilitics available at these points, and commer-
cial recreation development on both privately owned and public
lands.

Lock and Dam No. 1, Mississippi River,
Completed Project,

Major Rehabilitation — Commercial
Navigation

(St. Paul District)

This project is located at Mississippi River mile 847.6
above the mouth of the Ohio River between the cities of St. Paul
and Minneapolis. The plan of improvement provided for rcha-
bilitation of the landward lock, the riverward lock and the dam
at Lock and Dam No. 1.

Theoriginalstructure began operating in 1917. In1929the
lock failed, cutting off all barge traffic in Minneapolis. Twin
locks each 56 by 400 feet were constructed. The riverward lock
was completed in 1930, and the landward lock in 1932. While
the dam was in good condition, the locks were in need of
substantial repair. History indicated that remedial measures
continued to be necessary to maintain the structure. Anticipated
traffic coupled with the continually deteriorating conditions of
the existing locks justified the major rehabilitation work. Con-
struction was begun in 1978 and was completed in 1983 at a cost
of $44,600,000. Rehabilitation is expected to extend the design
life of the structure an additional 50 years.

Locks and Dams 2-10, Mississippi
River, Project Underway,

Major Rehabilitation —
Commercial Navigation

(St. Paul District)

‘This major rehabilitation work is made up of two features-
the crane carriers and bulkhead hoists at [Lock and Dam $ and
stage 2 work oconsisting of the central control building, site work,
and control system at Lock and Dam 5. The crane carrier and
bulkhead hoists and the stage 2 work are complete features,
including both supply and installation. The features included in
this program to date include only work at LLock and Dam S. The
crane carrier and bulkhead hoists for the rest of the sites will be
accomplished with operations and maintenance funds.

There will be three contracts for this project with a total
estimated project cost of $7,180,000.
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Locks and Dams J, 5A - 9, Mississippi
River, Project Underway,

Major Rehabilitation -

Commercial Navigation

(St. Paul District)

This major rehabilitation work involves the replacement or
repair of mechanical and electrical systems at locks and dams 3
and 5A through 9. Features that fall under this project are miter
gate and tainter valve machinery, control systems, roller gate
chains, dam machinery repair or replacement, and power distri-
bution throughout the site. All of these features have been
designed to be used system wide and have a fifty year life
expectancy.

The work plan calis for between 10 to 15 major rehabilita-
tion features being worked on each year. This work includes
supply contracts, construction contracts, and engineering for
contract documents. The project cost is estimated to be
$38,600,000.

Reservoirs at Headwaters of Mississippi River
Completed Study — Commercial Navigation
(St. Paul District)

The purposc of the completed Headwaters Reservoirs
project was to supplement low flows for navigation (Sece Reser-
voirs at Headwaters of Mississippi River, Completed Project -
Commercial Navigation). The Headwaters Reservoirs study
attempted to resolve reservoir problems and identify and exam-
ine directly affected downstream problem areas. The study was
completed in 1982. It was recommended that the six Mississippi
River Headwaters Lakes be operated in accordance with the
current plan of operation and that the current plan incorporate
those conservation features identified for Winnibigoshish and
Leech Lakes that are currently under an extended 5-year trial op-
cration. The final survey report also found Yack of economic
justification for Federal intcrest in nine other problems areas and
recommended that no further action be taken at this time. These
nine problem arcas are as follows:

—Bank crosion control on the six headwaters lakes
—Erosion problems downstream of Pokegama Dam

—White Oak Lake water levels

—Black Bear and Miller Lakes flood control (this problem was
resolved under a separate authority)

—Headwaters lake perimeter dikes

—Whitefish Lakes channel obstructions and marking
—Leech Lake inlet channel restrictions

—Leech Lake Marsh channel cutoffs

—Aitkin area flood control




Smuall-boat harbor at Winona.

Mississippi River Navigation,

Study Underway - Commercial Navigation
(St. Paul, Rock Island, and St. Louis Districts)

The Mississippi River navigation system provides critical
transportation services for our nation’s heartland. The 29 locks

on the Mississippi River are used to transport a varicty of

commoditics.  Grain and grain products, the largest single
commodity, is shipped to the gulf for export, while coal, fertil-
izers, chemicals, and cquipment are shipped northward for
consumption in farmbcelt states and associated urban arcas.

The continued increase in commodity tonnage moved by
barges on the Mississippi River, combined with the small lock
size (600'x 110" and large barge configuration continuce to causc
excessive delays in varying locks on the navigation systems.
The original navigation structurcs were designed over 50 years
ago and now require studices to analyze and determine means to
accommodate future traffic needs.

Authority for the UMR Navigation Study 1s contained in
Section 216 of the Flood Control Act of 1970 (Public Law 91-
611). InFiscal Year 1990, navigation planning reconnaissance
studics were undertaken for both the Mississippi River and
Hiinois Waterway: the Rock Island District will be responsible
for Hlinois Waterway study and the Upper Mississippi River
study will be accomplished through the combined cfforts of the
St. Paul, Rock Island, and St. Louis Districts.
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It will reflect a three-point management approach that has
evolved over several years regarding navigation responsibilitics
to the waterway system. Routine operations and maintenance
activitics, including the addition of safety features, constitute
the foundation, and first management point, upon which the
Corps navigation mission is based. Routine repairs and mainte-
nance activitics keep system components safe and operational.

The second point involves the major maintenance program
which began about 1986 and is expected to continue through the
late 1990°s. The primary purposc of this effort is to keep the
existing navigationsystem, and its component parts, structurally
sound and operational for up to SO years. By definition, the work
donc under this management point is of a substantially larger
scale than routine operation and maintenance (O&M).

‘The third, and final, point in the management approach is
planning for the future. ‘the navigation studies respond to
Corps’ responsibilities to formulate a strategic approach for
sound capital investment planning related to our nation’s inland
waterways’ infrastructure. ,

The Upper Mississippi River and the linois Waterway
nuvigation studies begin the process of establishing waterway
capital investment improvements. During the initial phase of
planning for the future of these inland navigation systems, the
Corps will collect, compile, and evaluate the engineering,
cconomic, and environmental data necessary to make sound
management decisions.  Through system-wide analyses, the



Corps will identify and prioritize needs, quantify benefits for
any recommended improvements and establish actions required
for managing the natural resources of the system.

Both the Upper Mississippi River and the Illinois Water-
way experienced a record tonnage year in 1990. As navigation
tratfic increases, the issues described above become more criti-
cally in need of resolution. The study efforts and findings will
be detailed in sceparate reconnaissance reports available for
public distribution in 1991.

Hastings Harbor, Mississippi River
Completed Project — Recreational Navigation
(St. Paul District)

This projcct, a part of the Upper Mississippi River 9-IFoot
Channel Project, provides a harbor 5 feet deep and from 200 to
300 feet wide by about 500 feet long at the head of Vermillion
Slough, a popular fishing and boating area downstream from
Hastings. The harbor was completed in June 1957 at a Federal
cost of about $74.300.

Wabasha Harbor, Mississippi River
Completed Project — Recreational Navigation
(St. Paul District)

Located at the upstream end of Wabasha in a former mouth
of the Zumbro River, Wabasha Harbor, a part of the Upper Mis-
sissippi River 9-Foot Channel Project, is 800 fect long, from 175
10 400 feet wide, and 5 feet deep. 1t was completed in 1949 at
a FFederal cost of $41,700.

Winona Harbor, Mississippi River
Compileted Project — Recreational Navigation
(St. Paul District)

Winona Harbor, a part of the Upper Mississippi River 9-
oot Channel Project, is a small boat harbor 1,000 fect by 200
feet witha S-foot depth located on Latsch Island across the main
channel from the city of Winona. The project was completed in
May 1958 at a Federal cost of about $89.800. This harbor serves
the recreational boating needs of the Winona area.

Lake City Harbor, Mississippi River
Completed Project. Section 107 —
Recreational Navigation

(St. Paul District)

At the request of the City Council a reconnaissance study
for a ncw small- boat harbor was started in 1974, The existing
small-boat harbor was filled to capacity and additional harbor
arca was needed. The study indicated a project was potentially
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feasible and recommended a detailed study. A detailed project
study was completed in 1982 under the authority of Section 107
of the River and Harbor Act of 1960, as amended. Construction
of a navigation project was initiated in the fall of 1983 and was
completed in the fall of 1984 at a Federal cost of $1,077,000.
Local interests contributed $812,599. The project consists of a
rock rubble breakwater which will provide a protected harbor
arca of about 9acres. The breakwater includes asidewalk ontop
and three fishing platforms. (Sce Lake City Harbors, Missis-
sippi River, Completed Project — Commercial and Recrea-
tional Navigation.)

Andrusia Lake, Mississippi River
Completed Project, Scction 14 -
Emergency Bank Protection

(St. Paul District)

The project site is located on the left bank of the Missis-
sippi River, between Andrusia Lake and Allen’s Bay of Cass
l.ake about 5 miles north of the city of Cass Lake, in the
southeastern corner of Beltrami County, which is in north-
central Minnesota.

The project to protect the streambank from crosion that is
destroying a prehistoric cemetery and a historic and prehistoric
habitation site was authorized under Scction 14 of the 1946
Flood Control Act, as amended. The initial appraisal report,
dated June 1986, recommended placing a 2-foot-thick blanket of
random fillto protect the burial site from construction activitics,
placing granular fill and shaping 450 feet of the riverbank to a 1
vertical on 2.5 horizontal slope, and protecting the arca with 9
inches of bedding and 18 inches of graded riprap. The project
was approved for construction by the Chief of Engincers on
October 25, 1987.

A construction contract was awarded in December 1987.
The work was completed in March 1988 at a total Federal cost
0f $61,325. The total non-Federal cost was $20,441.

Crow River at Hanover
Completed Project, Section 14 —
Emergency Bank Protection

(St. Paul District)

‘The Crow River was croding the right bank adjacent to the
Hanover Dam in the city of Hanover. Located in northwest
Hennepin County, Hanover is about 22 miles from Minneapolis.
Hennepin County Highway 19, located on top of the bank was in
danger of being lost due to continuing crosion. The project
consisted of the placement of fill to reconstruct the bank and
riprap protection.

In May 1986, the Chicf of Engincers approved a project for
repair of the crosion under provisions of Section 14 of the 1946
I'lood Control Act, as amended. A construction contract was
awarded in September 1986 and the project was completed in
1988 at a cost of $259,500.




Elk River, Mississippi River,
Complected Project, Section 14 —
Emergency Bank Protection

(St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, provided 500 feet of riprap protection on the left
bank of the Mississippi River on the southeast side of Elk River,
Minnesota. The riprap protection was constructed to eliminate
continued streambank crosion that was threatening a public
utility. t‘ederal cost of the project was about $54.000. The work
was completed in 1977.

Shepard Road at St. Paul, Mississippi River
Compicted Project, Section 14 —

Emergency Bank Protection

(St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, provides for riprap bank protection along the left
bank of the Mississippi River from just upstream of the Robert
Strect bridge to upstream of Wabasha Street bridge in St. Paul,
Minnesota. Total length of the bank protection is about 1,200
linear feet. The bank protection was constructed to eliminate
continued crosion which threatened Shepard Road, an important
and heavily used public thoroughfare. Total Federal cost for the
project was $250,000 — the upper limit of Federal participation
for Section 14 projects. The city of St. Paul contributed $62,620
to the project. Construction was completed in the fall of 1984
and turned over to the city of St. Paul in January 1985.

Veterans Memorial Levee at llastings,
Completed Project, Section 14 —
Emergency Bank Protection

(St. Paul District)

The project, authorized under Section 14 of the 1946 Flood
Control Act, provided 1,100 feet of riprap protection along the
rightbank of the Mississippi River betweenthe U.S. Highway 61
bridge and the Chicago, Milwaukee, St. Paul, and Pacific
Railroad bridge. The bank protection was constructed to elimi-
nate continued stream bank erosion that was threatening a
historically significant park, as well as a road which is an
alternate route for emergency vehicles. The Federal cost of the
project was $182,000. The work was completed in 1984,
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Warner Road at St. Paul, Mississippi River
Completed Project, Section 14 —

Emergency Bank Protection

(St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, provides for repair of the cxisting slope protection
along the left bank of the Mississippi River in St. Paul, Minnc-
sota. The repair consisted of 7,660 cubic yards of graded rock
fill placed along a 350-foot reach. A construction contract was
awarded in December 1985 and the project was completed in the
fall of 1986 at a Federal cost of about $250,000.

West Fork Des Moines River, Petersburg Township,
Completed Project, Section 14 —

Emergency Bank Protection

(Rock Island District)

The right bank of the West Fork De» Moines River, about
4 miles southeast of Jackson, Minnesota, had eroded and threat-
ened Township Road No. 131 and Bridge No. 32527.

The Corps investigated the problem at the request of
Petersburg Township officials. A report was submitted to the
Chicf of Engineers in July 1987 recommending repair of the
eroding bank under provisions of Section 14 of the 1946 Flood
Control Act, as amended. The recommendation was approved
and funds allocated to perform the work. The project was
completed in October 1988 at a Federal cost of $24,705 and a
non-Federal cost of $5,735.

Wamner Road at Sibley Street, Mississippi River,
Project Underway, Section 14 —

Emergency Bank Protection

(St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, as amended, provides for reinforcement of the
existing bank protection along 510 feet of the left bank of the
Mississippi River in St. Paul, Minnesota. Bank failure at this site
would jeopardize a major thoroughfare serving downtown and,
possibly, movement through the 9-foot commercial navigation
channel. The repair will include a new sheetpile wall driven
about 3 feet riverward of a failing wall. The new wall will be
driven to a depth of 40 feet or refusal and secured with epoxy
resin anchors. The space between the old and new walls will be
filled with pervious material capped with concrete.

The estimated cost of this project is about $666,000 with
the Federal cost share limited to $500,000 and the remainder the
responsibility of the non-Federal sponsor, the ity of St. Paul. A
construction contract was awarded in May 1991.
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Minnesota River Basin

Geographic Area

The Minnesota River Basin covers a 16,770 square mile area
which includes all or parts of 37 counties in Minnesota, six in
South Dakota, and three in lowa. The Little Minncsota River
(headwaters of the Minnesota River) drains the eastern slope of
the Dakota foothills in South Dakota, approximately 30 miles
west of the Minnesota border, and 1iows southeasterly to Big
Stone Lake. The Minncsota River flows southeasterly from Big
Stone Lake to Mankato where it turns and flows in a northwest-
crly direction to its confluence with the Mississippi River at
Minneapolis-St. Paul. Above Mankato, the tributaries from the
southwest are all similar in character. Each has a well-devel-
oped drainage pattern and cach descends rapidly from much
higher ground. Thus, they can produce sudden high and devas-
tating flood flows that are frequently greater than flow in the
mdin stem of the Minnesota River. The tributaries from the
north also contribute large volumes of water, but not so sud-
denly. Runoff trom the spring snowmelt has caused major
flooding in the subbasin during recent years and the potential
exists for even more severe flooding in the fulure from either
snowmell or summer storms.

The Minnesota River main stem meanders in a valley rang-
ing from 3/4 mile to 1 mile in width and 100 to 200 feet in depth,
which was formed in the post-glacial era when it served as an
outlet for glacial Lake Agassiz. The river, together with the
gentle undulating topography of the basin, provides some of the
most productive farmiand in Minnesota.

Vegetation and Wildlife

Originally most of the basin was a vast expansc of mid and
tall grass prairic with extensive land and wetland acres. The
conversion of prairic and wetlands to agricultural vses has
produced habitat conditions unlike those observed by early
settlers. Nearly 85 percent of the land is now crop or pasture
land. Native prairic exists only in small, isolated remnant
patches. Forested areas along the rivers and tributarices total only
about 3 pereent of the basin’s land area.

The predominant species of wildlife include deer, beaver,
otter, mink, muskrats, various species of waterfowl and shore-
birds, grouse, prairie chicken, squirrels, and rabbits. Habitat
quantity and quality are the major factors which control popula-
tions. Upland game bird and mammal populations have steadily
declined as agricultural activity in the basin has intensified.
Croplands provide adequate food supplies but the quantity and
distribution of forest and brush covers are the limiting factors.

Lake game fish include northern pike. largemouth bass,
wallcye, crappie, and sunfish. Quality of fish habitat has de-
creased somewhat with increases of erosion, siltation, and
accelerated eutrophication of water bodics by nuirient rich
runoff from agricultural lands.

Climate

The Minnesota River Basin has a continental climate with
prevailing winds and storms from the west and southwest,
producing comparatively mild and drv weather in all scasons.
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Occasional periods of high temperatures occur during summer
when warm air pushes northward from the Gulf of Mexico.

The mean temperature for the basin during July is 74°F.
and during January 13°F. The frecze-free growing season
generally starts about the second week of May and ends during
the first week of October. The basin area near the lowa-
Minnesota border has the longest growing season-approxi-
mately 155 days. The northernmost area of the basin in South
Dakota has approximalely a 130 day frecze-free period.

Although total precipitation is important, its distribution
during the year is even more significant. Mean annual precipi-
tation ranges from 31 inches at the Towa-Minnesota border to 20
inches in the South Dakota portion of the basin. Approximately
two-thirds of the annual precipitation occurs during the cropping
scason. Secasonal snowfall averages 32 inches in South Dakota
to 48 inches in the lowa portion of the basin, and accounts for 30
percent of total precipitation.

The drought of 1933-34 produced record low flows at
Mankato on the Minnesota River of 26 cfs during January 1934,
while the flood of April 1965, produced record high flows of
94,100 cfs at Mankato.

Recreation

Outdoor recreation opportunitics in the basin are many and
varicd. Hunting and water-based activitics abound in most arcas
of the basin. Recreation trails, golf courses, tennis courts, picnic
grounds, and swimming pools are most numerous in arcas
closest to urban population centers.

The demand for outdoor recreation opportunitics has stead-
ily increased in the past two decades. Most water enhanced and
land based facilities are deficient basin wide, and some represent
important prioritics for additional development. Developed
miles of nature trails arc less than 10 percent of future need. .
Snowmobile trails and devclopment acres for picnicking and
camping represent less than 20 percent of those needed by the
year 2000.

The potential for expanding recreation opportunitics is
excellent. The full development of this potential will depend
primarily on the desire of the public to place land and water
resources into recreational use, and the adequacy of funds to
acquire the resources and/or provide facilities.

Population and Land Use

The basin’s population characteristics and trends are simi-
lar to those of most of rural America. Over the past two decades,
the total population has remained fairly stable with decreases in
the rural population offsct by increascs in the larger urban
centers. Migration of young people from farms to larger towns
and citics has left a slightly clder population in many rural parts
ofthe basin. The basin population in 1980 was 489,832 of which
39 pereent were urban, 40 percent were rural nonfarm and 21
percent were farm residents. Major urban areas include Mankato,
New Ulm, and Fairmont.

Agriculture has dominated the basic industrial output of
the basin since carly scttlement in the latter half of the 19th




century.  About 76 percent of the basin’s total acreage is
cropland. The predominant type of farm in the basin is cash
grain, producing corn and soybeans. Livestock farming and
specialized crop farming also make significant contributions to
the basin’s economy. Increased production efficiency could be
obtained on several million acres of crop and pastureland
through additional flood prevention, improved drainage, and
irrigation.

The major problems and needs in this basin include exist-
ing and future water supply and water quality problems, a need
for reduction of urban and rural flood damage, resolution of
contlictsbetween industrialdevelopment and preservationinter-
esls, needs for increased recreational opportunities, and prob-
lems concerned with lake eutrophication and with the preserva-
tion: of wild, unique scenic and recreational dreas.

Minnesota River Valley Basin,
Comprehensive Study Underway
{(St. Paul District)

Major floods occur periodically in the Minnesota River
Basin. The worst flood occurred in 19685, causing an estimated
$43 million in urban and agricultural damages. In addition to
flood problems, poor water quality, limited recreational oppor-
tunities, and wildlife conservation management also present
problems in the basin. A comprehensive study of the basin was
authorized by the 1936 Flood Control Act and several House and
Senate Resolutions. Although the overall basin study was never
initiated, several interim studies have been completed.

A joint Corps-Soil Conservation Service (SCS) water and
rclated land resources interim study for the Yellow Bank, Lac
qui Parle, Yellow Medicine, Redwood, and Cottonwood sub-
basins was authorized in 1975 by Public Law 87-639. The SCS
completed a Comprehensive Basin Report in 1977 which iden-
lificd 81 reservoir and channel improvement sites for further
study. An alternatives study, approved in 1980, evaluated all 81
reservoir sites in the five subbasins and 121 miles of potential
channel improvements in the Lac qui Parle and Yellow Medi-
cine subbasins. It reccommended 28 reservoirs and 56 miles of
channelimprovements be studied in more detail. As subsequent
studies progressed, however, it was determined that structural
measures required to solve interbasin crossover flooding were
not economically feasible. The interim study was completed in
1989.

Several subbasins within the Minnesota River basin expe-
rienced significant flood damages in 1965 and 1969. These
subbasins were not addressed in the joint study. Therefore, the
State of Minnesota requested that reconnaissance studies be
undcrtaken for reducing flood damages in the Pomme de Terre,
Chippewa, Blue Earth and the remaining tributaries of the main
stem of the Minnesota River. To date, none of the studies have
been initiated.

Lac qui Parle Reservoir,

Minnesota River , Completed Project,
Flood Control — Reservoir

(St. Paul District)

The lac qui Parle flood control project on the Minnesota
River near Montevideo was substantially completed by the
Works Progress Administration. Under authority of the Flood
Control Act of 1936, the project was transferred from the State
of Minnesotato the United States in September 1950. The works
covered by the project lic along Marsh and Lac qui Parle Lakes
and the Minnesota River betwceen the head of Marsh Lake and
Granite Falls, Minnesota,

They include a main dam at the outlet of Lac qui Parle
LLakes designed to control the Marsh Lake Reservoir. Therc is
alsoadam and diversion channcl near Watson designedtodivert
Chippewa River floodwaters into Lac qui Parle Reservoir.

The Corps of Engineers, in order to complete the project,
improved the channel from Lac qui Parle Dam to Granite Falls
and modified the Lac qui Parle and Chippewa Dam structuresto
sccure improved operation.

The total Federal cost of the project through Scptember
1990, including recreation facilities, is $964,873 of which about
$380,000 is for acquisition of lands from the State of Minnesota.

The dams had been in operation by the State of Minnesota
for several years prior to the transfer.

Public Use

In addition to the primary flood control benefits of the
project, other benefits have been gained through the extensive
use of the project for conservation and recreation purposes. Two
picnic and fishing areas have been made available on project
lands. Benefits for flood damage reduction since the project has
been operated by the Corps of Engineers am “'nt to about
$1,174,000 while the cost of maintenance and operation through
September 1990 totaled $6,767,191. The annual cost of main-
tenance and operation over the past 5 years averaged $557,923.

Big Stone Lake - Whetstone River,
Completed Project, Flood Control —
Local Protection

(St. Paul District)

The 1965 Flood Control Act authorized improvements for
wildlife conservation and development, flood control, and rec-
reation. The plan provided for a dam on the Minnesota River
near Odessa, Minnesota, which has created a conservation pool
of 2,800 acres for wildlife purposes. Upstream improvements
include construction of bank protection and related work along
the lower 6-mile reach of Whetstone River in South Dakota,
modification of the existing dam and silt barrier at the outlet of




Big Stone Lake, and channel improvement on the Minnesota
River for 3 miles below the outlet control dam.

Construction of the reservoir is complete. Land acquired
by the Federal Government for the project totaled 10,795 acres
of which 10,540 acres were turned over to the Secretary of the
Interior in May 1975. The area has now been officially desig-
nated by the US Fish and Wildlife Service as the Big Stone
National Wildlife Refuge. Recreation facilities and a mainte-
nance building were completed in 1976. Construction of up-
stream improvements on the Whetstone River was completed in
October 1983. Construction of improvements on the Minnesota
River was completed in 1986. Total Federal cost of the project
was $12,175,000.

Mankato and North Mankato,
Completed Project, Flood Control —
Local Protection

(St. Paul District)

The 1958 Flood Control Act authorized improvements of
the Minnesota River to protect Mankato and North Mankato
from flood damage. Due to the severe 1965 flood, the project
was modificd to provide protection for Mankato below Warren
Creck as well as for the community of Le Hillier adjacent to
Mankato.

‘,;..

Protection features include levee, floodwalls, and interior
drainage structures on both sides of the Blue Earth and Minne-
sota Rivers. In addition, the project includes the relocation of
the twin Highway 169 bridges and the twin Chicago & North-
western Transportation Company Railroad Bridges over the
Blue Earth River and the Main Street Bridge over the Minnesota
River. The 1976 Water Resources Development Act modified
the authorization to include the highway bridge raises at full
Federal expense.

In North Mankato, a floodwall follows along U.S. High-
way 169 from the southwesterly city limits to beyond Belgrade
Avenue, and a levee continues downstream to U.S. Highway 14
where the line of protection follows the highway embankment to
high ground. The total length of this barricr is about 3.1 miles.
Interior drainage facilities include ponding, interceptor sewers
and three pumping stations.

In Mankato, the levee and floodwall extends from U.S.
Highway 169 along Blue Earth River to Sibley Park and from
there along the right bank of the Minnesota Riverto Rock Creek.
Existing levees were utilized and improved whenever possible.
The total length of this barrier is about 2.7 miles. Interior
drainage facilities include a diversion channel, ponding, inter-
ceptor sewers, and four pumping stations.

The community of Le Hillier is protected by about 1.4
miles of levee along the left bank of the Blue Earth River and
along the Chicago and Northwestern Railway track which
parallels the Minnesota River. Appropriate interior drainage

Service spillway and outlet channel, Highway 75 Dam, Big Stone Lake-Whetstone River project.
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facilitics including two pumping stations were constructed at Ie
Hillier.

Theproject was completed in 1989 at acost of $97,270,500.
Non-Federal costs amounted to about $4,350,000.

Minnesota River at Hlenderson
Completed Project, Section 205 —
Iood Control

(St. Paul District)

Henderson is located in the floodplain of the Minnesota
River. Flooding at Henderson usually occurs during the spring
duc to snowmelt and rainfall contribution over the Minncsota
Riverbasin. The city has sustained flood damage during several
ycars, the most notable being the record flood of 1965 which
forced the evacuation of 95 familics and caused damages in
cxcess of $600,000 at the time. In 1969 flood damages were
largely averted with the construction of an cmergency levee by
the Corps of Engincers under the authority of Public Law 99.

In response to a request from the city, the Corps of
Lngincers completed a Detailed Project Report for Flood Con-
trol at Henderson under the authority of Scction 205 of the 1948
FFlood Control Act, as amended. The report, completed in
January 1986, reccommended upgrading the existing levee to
meet engineering standards for permanent ‘l.cvccs. Inctuded in
the recommendation was the construction and reconstruction of
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Portion of levee along the Minnesota River near Mankato, Minnesota.

carth fill levees over a distance of approximately 1.6 miles, with
an avcrage design height of 15 feet, structural and sandbag
closures at four highway and street crossings and a confined
residential arca, and interior flood control facilities including
two pumping stations, temporary ponding areas and interceptor
storm sewcrs and ditches. The recommended project is designed
to protect the city from a Minnesota River flood having an
estimated 0.6 percent chance of occurring during any one ycar
(170-ycar flood). Construction of the Henderson flood control
project was initiated in May 1988 and was completed in June
1990.

Redwood River Below Marshall
Completed Project, Section 205 —
Flood Control

(St. Paul District)

Improvement of the Redwood River below Marshall to
provide protection from the frequent rural flooding along the
entircreach of improvement included clearing and snagging and
onc 900-foot cutoff from the city limits of Marshall to Statc
Highway No. 23, a distance of about 8 river miles, and for
clearing, snagging and channcl straightening from State High-
way No. 23 below Marshall (river mile 58.3) to river mile 20.3
in the vicinity of Seaforth, Minnesota. Work on the latter reach
included excavation and straightening of the channel in 3




rcaches, 15 cutoffs, and continuous clearing and snagging.
Work above Highway No. 23 was completed in December 1953
and work below the highway was completed in June 1960. Total
cost of the improvements was $238,500. It is estimated that
because of the improvements, $388,000 in damages have been
prevented through September 1990.

Yellow Medicine River at Minneota
Completed Project, Section 205 —
Flood Control

(St. Paul District)

The project, authorized by Section 205 of the 1948 Flood
Control Act, as amended, provides protection from flooding of
the Yellow Medicine River in the village of Minneota. Improve-
ments included construction of a levee 2,963 feet in length;
improvement of about 820 feet of channel above and below the
highway and railroad crossings; a ditch about 650 feet long to
divert a creek at the upper end of the levee into the river; and
necessary culverts, a sewer outfall, and sandbag closures. In
addition, a new highway bridge was constructed by local inter-
ests. The project was completed in May 1963 at a cost of about
$161,500. It is estimated that because of the improvements,
$607,000 in damages have been prevented through September
1990.

Chaska, Minnesota River
Project Underway,

Flood Control — Local Protection
(St. Paul District)

Much of the city of Chaska lies in the floodplain of the
Minnesota River. A levee constructed by the city in 1952 and
raiscd following the 1965 flood and again prior to the 1969 flood
by the Corps of Engineers during Operation Foresight only
partially protects the city against flooding by the Minnesota
River. Chaska Creek and the East Creek which flow through the
city are also subject to periodic flooding. A study was conducted
to determine appropriate flood control measures for the Minne-
sota River at Chaska. The project, authorized by the 1976 Water
Resources Development Act and modified by detailed design
studies, consists of a levee and interior drainage works along the
Minnesota River, flood diversion channels on Chaska Creek and
East Creek and appropriate floodplain regulation measures.
Principal project features include: approximately 1.1 miles of
upgraded levee, 1.5 miles of new levee, and one pumping station
on the Minnesota River; 1.1 miles of diversion channel on
Chaska Creek; and 1.0 mile of diversion channel on East Creek.
Approximately 2.9 miles of paved recreation trails on top of the
levee and around Courthouse Lake are also included in the
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proposed plan. The estimated Federal cost of the project
including an estimated inflation allowance through the con-
struction period (October 1990) is $26,600,000 and the esti-
mated non-Federal cost is $8,900,000 of which $2,536,000 is a
cash contribution. The first construction contract was awarded
in September 1988 and project completion is scheduled for
1995.

Marshall,

Project Underway, Flood Control —
Local Protection

(St. Paul District)

The 1960 Flood Control Act authorized improvements on
the Redwood River at Marshall to alleviate future flood damages
to the city. The project starts about 3 miles upstream of the city.
It consists of a 2 1/2 mile diversion channel from northwest
around the city to a junction with the main river downstream.
The channel carries excess flows around the city during periods
of high water.

Theriver was cleared of trees, brush, stumps, and debris for
3 miles from Highway 7 to the upstream end of the project
southwest of town, where an carth levee a half mile long was
constructed on the left bank. The channel was deepened and
straightened for about one-eighth of a mile from Highway 7 to
the new diversion channel. Two channel drop structures as well
as four new railroad and five new highway bridges across the
diversion channel were included in the project.

The improvements were designed to provide protection
from a flood about 20 percent greater than the largest known
flood, which occurred in June 1957. It is estimated that the
project has prevented $5,308,000 in damages through Septem-
ber 1990. The project was completed in December 1963 at a cost
of $1,803,000. The cost to local interests was about $648,000.

After the occurrence of major floods in 1957 and 1969,
discharge-frequency relationships at Marshall were revised.
Based on the revised discharge- frequency curve, what was
originally a 114-year recurrence interval is now a 59- year
interval. Because of flood problems experienced during the
record April 1969 flood due to inadequate channel capacity both
upstream and downstream of the existing project, the city and
county requested a study to determine if corrective action is
advisable.

A feasibility report was completed in July 1979. A project
was authorized for construction in the 1986 Water Resources
Development Act and reauthorized in the 1988 Water Resources
Development Act. The recommended plan of improvement
consists of channel widening, straightening, and bank reshaping
measures; levees; an overflow diversion structure with appurte-
nant control and outlet works; interior drainage works; aesthetic
measures, recreational facilities; and required relocations. The
plan also includes revegetation of all disturbed areas. The plan




would provide a 133-year degree of flood protection for the city
of Marshall and adjacent urbanized areas. The estimated Fed-
cral cost of the project including an estimated inflation allow-
ance through the construction period (October 1990 prices) is
$5,930,000 and the estimated non-Federal cost is $2,190,000 of
which $1,262,000 is a cash contribution. Detailed design of the
rccommended plan is nearly complete.

Minnesota River,

Completed Project — Commercial
Navigation

(St. Paul District)

The Minncsota River navigation project, authorized in
1892 and completed in 1931, provided for improvements from
the river mouth at St. Paul upstream to Shakopee (25.6 miles) to
oblain a channel 4 fect deep. There is considerable pleasure
boating with shallow-draft vesscls on the river.

In 1942 a channel 9 feet deep and 100 feet wide, except at
bridges, was dredged from the mouth to Savage (13.2 miles), at
the expensc of local interests, so that naval tankers and tow-
boats constructed at Savage could be taken down the river.
Since then additional private terminals have been located on this
reach.

In 1962 local interests improved the river between Savage
and mile 21.8 to provide 9-foot depths, and in general, a width
of 100 feet to scrve a grain terminal at the upstream end of the
improvement. Local interests have maintained the 9-foot depths
intermittently.

The 1958 River and Harbor Act authorized improvements
on the Minnesota River from its mouth at St. Paul to 14.7 miles
upstream at a point one-half mile above the railroad bridge near
Savage. This superseded that reach of the completed 4- foot
depth project. Improvements under this authorization include a
channel 9 feet deep and 100 feet wide, with suitable widening on
bends, and with three cutoffs at approximately miles 1 1/2,4 1/
4,and 6 1/2, designed to eliminate hard-to-navigate bends in the
river. Wide passages, or “turnouts”, were provided to permit
tows to pass each other in safety. The work was completed in
1968 at a Federal cost of $1,940,180. In addition $139,700 was
contributed for dredging to a depth of 9 feet and the Minnesota
Highway Department contributed $219,500 to pay for the added
costs of channel realignment which will reduce costs for high-
way work in the future. Cost of maintenance totaled $2,722,390
through September 1990.

Commercial traffic on the river amounted to 4,371,252
tons in 1989. This traffic included shipments of com, wheat,
soybeans, fertilizers, nonmetallic minerals, and coal and lignite.
Minor commodities included miscellaneous grain, petroleum,
and metal products.
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A study is being made to determine the feasibility of
navigation above Savage. (See Minnesota River, Study Under-
way — Commercial Navigation.)

Minnesota River,
Study Underway — Commercial Navigation
(St. Paul District)

The purpose of this study, which was authorized in the
Flood Control Act approved June 22, 1936, is to determine the
need and advisability of extending the 9-foot navigation channel
above mile 14.7. Public meetings were held on November 28,
1964 at New Ulm and on December 5, 1964 at Burnsville.
Comments during the study were requested from the Bureau of
Public Roads, Environmental Protection Agency, Public Health
Scrvice, U.S. Fish and Wildlife Service and Bureau of Outdoor
Recreation, as well as State, local, and navigation interests. An
additional public meeting was held at Chaska on September 25,
1969.

Local interests have requested extension on :he existing 9-
foot navigation channel on the Minnesota River to accommo-
date present and future grain traffic and provide for other
projected increases in river commerce.

Status: The report was completed by the St. Paul District
and forwarded to the Board of Engineers for Rivers and Harbors.
Although the project was found to be economically justified,
public support was lacking because of economic and environ-
mental considerations. Thus the report was returned to the St.
Paul District for furtl.er study and coordination. Resubmittal has
not been scheduled at this time.

Minnesota River at Le Sueur
Completed Project, Section 14 —
Emergency Bank Protection

(St. Paul District)

Le Sueur, Minnesota is located approximately 60 miles
southwest of Minneapolis. The right bank of the Minnesota
River was eroding for about 300 feet immediately downstream
of the State Highway 93 bridge threatening a city sewer main.

In March 1985, the Chief of Engineers approved a project
for repair of the erosion under provisions of Section 14 of the
1946 Flood Control Act, as amended. A construction contract
awarded in August 1985 involved the excavation of all unstable
channel bank material and the placement of rockfill. The project
was completed in June 1986 at a total Federal cost of $250,000
and a non-Federal cost of $131,900.




Chapter V

Cannon-Zumbro-Root Rivers Basin
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Cannon-Zumbro-Root Rivers Basin

The Cannon, Zumbro, and Root Rivers each share about
one-third of a 4,509 square mile combined drainage area in
southeastern Minnesota. The Root River and the lower portions
of the Zumbro and Cannon Rivers flow generally in an easterly
direction through scenic, unglaciated, decply-incised valleys
and picturesque gorges to the Mississippi River. Conversely,
upland areas are characterized by gently rolling agricultural
lands with wide shallow valleys. Major cities in the basin
include Rochester, home of the Mayo Clinic, and Owatonna,
both of which serve as trade centers for southeastern Minnesota.

The 1989 estimated population is $97,470. Rural popula-
tion was 33 percent of the total in 1980.

A varicty of forest and grassland wildlife are present in this
basin. Wild wurkeys, which were missing for many years, have
been restocked in the forests of the Whitewater Wildlife Man-
agement Area and are slowly increasing. Mourning doves are
plentitul but are protected from hunting. The most common big
guame animal is the white-tailed deer. There is also excellent
waterfowl hunting in the Upper Mississippi Wildlife Refuge.
Blue, snow, and Canada geese have wintered within the city of
Rochester and have provided fine local attractions. The quality
of the sport fishery ranges from fair to good.

Increased production efficiency could be obtained on
1,500,000 acres of crop and pastureland by 2020, lhroug’h
additional flood prevention, improved drainage and irrigation.

Current water and related land resource needs of the basin
include flood damage reduction, water quality control, recrea-
tion, and fish and wildlife ecnhancement. Flooding is currently
the most serious water rcsource problem as it has occurred
almost every year at some point in the basin. Rochester suffered
an estimated $54 million in damages during the catastrophic
flood of July 1978. Water quality problems can occur on each
of the three rivers as they pass urban areas during low flow
periods.  Such problems would have an adverse cffect en the
already limited fishing operations in the Cannon and Zumbro
watersheds. The need also exists to protect an important trout
fishery in the Root River watershed.

Root River and Rush Creek at Rushford,
Compieted Project, Flood Control —
Local Protection

(St. Paul District)

Protection from floods from Root River and Rush Creek at
Rushford was authorized by the 1958 Flood Control Act. Con-
struction was started in June 1967 and completed in 1969. The
Root River was realigned and Rush Creek was deepencd. The
project included construction of almost two miles of levee on the
left bank of the Root River and right bank of Rush Creck to
protect the principal commercial and regidential arcds; a luvee

about three-quarters of a mile long on the left bank of Rush
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Creck around the residential area to the east; and a levee about
one-half mile long and 1 470-foot wall along the left bank of
Rush Creck to protect the area in the vicinity of High Street.

In addition, structures for drainage, traffic crossing over
and through the levees, bridge alteration or removal, and utility
and scwer system changes have been built, as well as five
pumping stations.

The improvements were designed to provide protection
against niver flows nearly 80 percent greater than the peak flood
on Rush Creck, recorded in 1950. It is estimated that $3,099,000
in damages have been prevented by the project through Septem-
ber 1990.

Total Federal cost of the project was $2,610,979. Cost to
local interests was $326,000 for lands and alterations of bridges
and utilities. The work was substantially completed in the fall
of 1968. A bridge rclocation and track raisc to complete the
project was accomplished in 1969.

Inresponse toarequest from local authorities, the Rushford
project was inspected on May 18, 1972, Bank crosion was found
prevaleni, and remedial work was undertaken to halt the er asion.
Repair consisted of shaping and riprapping banks and was
accomplished at a cost of $160,354. The work was completed
in 1974,

A construction contract for additional remedial work was
awarded in Scptember 1977 to correct a severe erosion problem
and to prevent further damage to the project upstream of the
Minnesota Ilighway No. 43 bridge. Also included in the
contract was construction of a ditch outlet structure near Rush
Creek and a roadway safety improvement. Construction was
completed in 1979 at a cost of $421,000.

Zumbro River, (Lower Reach)
Completed Project, Flood Control —
Local Protection

(St. Paul District)

The 1965 Flood Control Act authorized improvement of
the Zumbro River near its mouth below Kellogg, Minnesota, to
alleviatc damages to adjacent rural arcas from flooding. The
project plan provided for approximately 15,900 feet of continu-
ous channel improvement, including two channel cutoffs, a
system of continuous setback levees totaling about 23,500 feet
parallcling both banks of the river along the channel enlarge-
ment reach, and slope protection of river- bank areas susceptible
to bank erosion.

It is estimated that $1,697,000 in damages have been
prevented by the project through September 1990. The total
Federal cost of the project was $1,284,100. Costs to local
interests were about $110,000. Construction was initiated in
1972 and the project was completed in June 1974,




Root River at Rushford

Houston,

Project Underway, IFlood Control —
[ ocal Protection

(St. Paul District)

The Root River Valley has a long history of floods occur-
ring nearly every year at some point in the basin.  Fooding
depths are generally quite substantial becausc of the narrow
shape of the river valley. At Houston, Minnesota, the 100-ycar
fTood would cause about $15 million in damages (October 1988
price levels) and reach an average depth of 4 feet over almost the
cntire city.

A project for flood damage reduction was authorized for
construction by the 1986 Water Resources Development Act.
Principle project features include 2.4 miles of Tevee, (0.5 mile of
road raise, an interior drainage pumping station, road and rail
closures, a recrcation trail, and related recreation features. The
estimated Federal cost of the project, including an estimated
intlation allowance through the construction period (October
199%) price fevels) s 84,860,006 and the estimated non-Federal
cost v $2,080,000 of which $386,0() is a cash contribution.

Netmled design of the recommended p!jm is npderway
which would provide flood damage reduction measures for the
city of Houston.
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Rochester

Project Underway, IFlood Control —
[.ocal Prolection

(St. Paul District)

Rochester is located in Olmsted (?oum‘y, in southeastern
Minncsota on the South Fork of the Zumbro River, atributary of
the Mississippi River. The Water Resources Development Act
of March 7, 1974 authorized the undertaking of the first stage of
advance engincering and design for a channel modification and
levee project at Rochester. The Phase [ report was transmitted
to Congress on April 27, 1979 authorizing Phase 2 advance
engincering and design. The project was authorized for con-
struction by the 1986 Water Resources Development Act.

The proposed plan consists of approximately 8 miles of
channel modifications, 2.4 miles of levees, 4 drop structures,
and recreation features including hiking and biking trails. The
project, combined with a system of upstream reservoirs under
construction by the Soil Conservation Service will protect
Rochester against approximately the 0.5 percent chance (200
year) flood.

Estimated Federal cost of the project including an Sstimated
inflation allowance through the construction period (October
1990 price levels) is $88,400,000 and the estimated non-Federal




cost is $31,700,000 of which $9,269,000 is a cash contribution.

The Local Cooperation Agreement was signed in August
1987. Construction began in September 1987 on the first of ten
project construction stages. Additional construction contracts
were awarded in June 1988, September 1988, May 1989, and
February 1990. Advanced engineering and design is continuing
on the remaining stages. Construction completion is scheduled
for 1995.

Heavy rains at Rochester in July 1978 caused severe
flooding and resulted in several deaths and extensive property
damage.

Plum Creek, New Haven Township,
Completed Project, Section 208 —
Flood Control

(St. Paul District)

In April 1981 a tornado placed a considerable amount of
tree and brush debris in a reach of Plum Creek. Damage began
at the confluence of Plum Creek and the South Branch of the
Zumbro River and extended 2 miles upstream. The debris

plugged the channel and represented a flood threat. At the
request of New Haven Township, the problem was investigated
under the authority of Section 208 of the Flood Control Act of
1954, as amended. The natural channel capacity of the creek
was restored by clearing and snagging in the winter and spring
of 1983. The Federal project cost was $31,100. The non-Federal
project costs were an estimated $1,500.

Cannon River at Faribault
Completed Project, Section 14 -
Emergency Bank Protection
(St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, provides for riprap bank protection along approxi-
mately 440 feet of shoreline. The bank protection was con-
structed to eliminate continued erosion which threatened a
township road and a county access road that serves a county
wilderness park. The project consisted of the placement of
pervious fill and riprap along with suitable bedding material
along the problem area. Construction was completed in the

Heavy rains at Rochester in July 1978 caused severe flooding and resulted in several deaths and extensive property damage.

57




summer of 1989 at a Federal cost of about $72,250.

Jarrett and Millville, Zumbro River
Completed Project, Section 14 -
Emergency Bank Protection

(St. Paul District)

The project sites are located on the left bank of the Zumbro
River. The first site is about 1/2 mile downstream from Jarrett,
Minnesota, and the second is about 1 1/4 miles downstream of
Millville, Minnesota. The sites are about 16 miles northeast of
Rochester, Minnesota in south-central Wabasha County, in
southeastern Minnesota.

The project to protect the streambank from erosion that is
threatening County State Aid Highway 11 was authorized under
Section 14 of the 1946 Flood Control Act, as amended. The
initial appraisal reports were dated June 1986 and March 1987
for Millville and for Jarrett, respectively. The recommended
plan consists of placing 2,200 tons of rockfill along 700 feet of
the riverbank to protect the road from further erosion at the
Millville site, and minor excavation and placing 11,450 tons of
rockfill along 1,130 feet of the riverbank to protect the road from
further erosion at the Jarrett site. The project was approved for
construction of the Chief of Engineers on July 22, 1988.
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A construction contract for slope protection was awarded
on September 19, 1988. Construction was completed in April
1989 at a total Federal cost of $175,500. The total non-Federal
cost was $81,000. The project was turned over to Wabasha
County in September 1989.

Root River at Hokah
Completed Project, Section 14 -
Emergency Bank Protection
(St. Paul District)

The project. authorized by Section 14 of the 1946 Flood
Control Act, provided for rockfill bank protection along ap-
proximately 1,500 feet of shoreline. The bank protection was
constructed to eliminate continued erosion which progressed to
the outfall pipe and threatened the city wastewater treatment
plant on the Root River. The project consisted of clearing and
snagging, excavation, placement of rockfill along the toe half-
way up the bank, and extension of the outfall pipe along the
problem arca. Construction was completed in the fall of 1990 at
an estimated cost of $296,000 of which $222,000 is Federal and
$74,000 non-Federal.




Chapter Vi

Souris-Red-Rainy Rivers Region
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Souris-Red-Rainy Rivers Region

The Souris-Red-Rainy Region is located along the north-
em boundaries of North Dakota and Minnesota and extends a
short distance into South Dakota. It includes the Souris River,
Red River of the North, and Rainy River basins, which drain
some 60,000 square miles in the United States. The topography
of the region includes open, rolling prairie, upland hills, flat
valley plains, swamplands, rugged hills and rock outcrops
interspersed with lakes and strcams. Annual precipitation varies
from less than 14 inches in the west to 28 inches in the east. This
is adequate for crop production during normal years; however,
in the western portion of the region, occasional periods of severe
drought have occurred. Natural resources include fertile soil,
petroleurn, natural gas, lignite, sand and gravel, peat, iron and
copper, wetlands and wildemess.

Economic Development

Agriculture and agriculture-oriented industries are the
principal sources of incomc; howcver, the Rainy River basin
also depends upon timber and tourism for a portion of its
economic well-being. Theregion’s 1989 estimated population,
about 952,000, is largely rural, with few urban areas of more
than 2,500. The largest urban center is Fargo, North Dakota-
Moorhead, Minncsota, which had an estimated 1989 population
of 100,000. About 16,000 Indians reside on six reservations in
the region.

Water Resource Needs

Water resource needs of the basin include flood damage
reduction, low flow augmentation for water quality control,
water supply and fishery enhancement, and recreation improve-
ments. Flood damage control is the most critical. Flooding
along the main stem of the Red River and its tributaries and the
main stem of the Souris River has been severe. Despite an
abundance of lakes and streams in the eastern portions of the
basin, there are almost no bodics of water in the central and
western portions. Low flow augmentation is desired along the
main stem of the Souris River. Water-based recreation provides
another problem arca. The water imbalance has created a high
demand for water- based recreation throughout the basin.

Red River of the North Basin, Minnesota and
North Dakota,

Comprehensive Study Underway — FFlood Control
(St. Paul District)

The purpose of this study, authorized by Congressional
Resolutions in 1949, 1950, 1954, 1961, 1963, 1966 and 1974, is
to developa coordinated water use program for the basin. Public
meetings were held throughout the basin in 1950 and 1951 and
additional mectings have been held for cach of the interim
studies. Each interim study is being coordinated with interestea
Federal, State, and local agencices.

Approximately 2.5 million acres are subject to streambank
flooding. Often, plugged culverts and ditches have extended
this flooding considerably beyond the limit of direct overflow.
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Agricultural land constitutes the major portion of the flood area,
but several large cities and many small communities also are
subject to flooding. A number of potential solutions are under
study for flood control, as well as water supply and water
quality, conservation of fish and wildlife, and recreation.

Status: Interim feasibility reports completed to date under
the Red River of the North authorization have led to several
projects now completed or underway. In Minnesota, construc-
tion of the Wild Rice River - South Branch and Felton Ditch
project was completed in 1984 and the Twin Valley Lake, Wild
Rice River project is currently in an inactive status. Details of
these projects are contained elsewhere in this book. In North
Dakota, the Sheyenne River flood control project is under
construction and the Grafton project is in an inactive status.
Studies conducted on the Red Lake River in Minnesota and the
Goose River in North Dakota were discontinued due to apparent
lack of economic feasibility. Urban water resources studies
were completed for the Grand FForks-East Grand Forks and the
Fargo-Moorhead metropolitan areas which will provide guid-
ance for the cities to accommodate their future growth. Details
of these interim studies are contained elsewhere in this book.
Water resources problems were also investigated in the Devils
Lake subbasin and in the rural areas of Pembina and Walsh
counties in North Dakota (farmstead flood protection).

A Technical Resource Service for the Red River of the
North Basin was authorized by the Water Resources Develop-
ment of Act of 1988. The purpose of the Service is to provide a
fullrange of technical services for the development and implem-
entation of State and local water resource initiatives. This
ongoing program was initiated in 1991.

A multi-year drought increased interest in review of the
low flow operation of the existing reservoirs and gencral low
flow and water supply planning in the basin. The Water
Resources Development Act of 1990 authorized planning in the
Red River Basin for water supply, drought emergency manage-
ment, and related low flow problems.

Fargo-Moorhead Urban Water Resources Study,
Completed Multi-purpose Study
(St. Paul District)

Fargo and Moorhead lie along the Red River of the North,
almost due south of the Grand Forks-East Grand Forks urban
arca. Astudy of the flood control and water resources problems
in a 13-township arca that includes Fargo and Moorhead was
conducted under the Red River of the North Basin authorization.
Initiated in 1979 and completed in 1985, the urban study
specifically covered flood control, water supply/conscrvation,
and ¢nergy conservation.

The flood control studies recommended that two commu-
nities ask the Corps to conduct delailed studies of flood damage
reduction measures and that all study arca communities adopt/
cnforce souind flood plain management practices to minimize
future flood damages. They also recommended that the hydro-




logic, hydraulic, and topographic information developed during
the study be used by the Federal Emergency Management
Agency to update existing flood insurance studies for Fargo and
Moorhead and by local communities to prepare emergency
flood fight plans, design bridges, and determine instream stor-
age for water supply/ conservation. The water supply/conserva-
non studies revealed that local potable water sources could
continue to meet the needs of the urban areas through the year
2030. These studies also indicated that rural communities
would continue to meet their own needs. Various water conser-
vation measures were found to be cost-effective and were
recommended.  Energy conservation studies included a ther-
mography survey to dentify heat losses in study area residences
and a newspaper recyeling promotion to increase the public’s
awuareness of the benefits of recyeling.

Grand Forks-East Grand For.s Urban
Water Resources Study,

Completed Multi-purpose Study

(St Paul District)

Grand Forks and Last Grand Forks lie along the Red River
ol'the North, which forms the border between North Dakota and
Minnesota. The study covering this urban area was initiated in
1975 under the Red River of the North Basin authorization and
has since been completed. Tt addressed the following water-
related needs and problems in the area: flood control, water
supply augmentation and treatment, water quality and pollution
control improvement, and wastewater management.

Flood control studies for East Grand Forks showed that the
flood barrier plan authorized in the mid-1950’s was still fea-
sible, as were variations of the plan at the original interest rate.
Studies for Grand Forks covered a wide range of structural and
nonstructural plans, two of which were analyzed further. A
reconnaissance study is scheduled for fiscal year 1990 to further
address the flood damage reduction potential at Grand Forks. As
a result of the flood control studices, flood emergency plans for
the two cities were prepared. Urban drainage studies recom-
mended that Grand Forks adopt ordinances to prevent future
runoff from exceeding current levels. This would allow the city
to design storm sewer systems to handie existing peak rates. The
watcr supply studies revealed that both cities had adequate water
sources through the year 2030. It was recommended that rural
water supply associations and self-supplied water users continue
to satisfy their own needs. Water conservation practices were
discussed as viable means of reducing capital and operating
costs of treatment and supply facilities. A drought emergency
plan was also developed. Wastewater studies recommended
separate (reatment facilities for the various communities for cost
effectiveness. These studies also recommended ‘scparating
Grand Forks' combined sewers, which are the most serious
untreated stormwater pollution source in the area.
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Lake of the Woods, Authorized
Multipurpose Study Not Underway
(St. Paul District)

Lake of the Woods is located in northwest Minnesota, on
the border with the Province of Manitoba. The level of the Lake
of the Woods is regulated to the extent provided in international
agreements, with the object of securing for the inhabitants of
Canada and the United States the most advantageous use of the
waters in the lake and the waters flowing into and from the lake
on eachside of the boundary between the two countries. Outpuls
from the project include flood control, navigation, domestic and
sanitary water supply, commercial fishing and recreation. Since
the land was onginally acquired and the protective works and
measures were constructed, no studies have been made in
recognition of changed conditions. The protective measures are
failing, and the Corps was determined to be responsible for
madintenance and repair of specific features. In addition, there
have been, and currently are, claims that land is being tlooded by
lake regulation in areas where the United States does not have
flowage easements. A study 1s required to determine the
existing land requirements for lake regulation and the protective
measures necessary to ensure compliance with international
agreements. Astudy ofthe Lake ofthe Woods problem arca was
authorized by Section 116 of the Water Resources Development
Actof 1990. Todate, no funds have been provided to initiate '
study.

Water Supply,

Minnesota and North Dakota,
Authorized Study Not Underway
(St. Paul District)

The study area includes the Red River of the North Basin,
located in eastern North Dakota and northwestern Minnesota. A
continuing multi-year drought renewed interest in low flow
planning and water supplies for the Red River of the North
Basin. Local and state officials have expressed significant
concern about water supply for municipal, rural, industrial,
agricultural, and fish and wildlife purposes. Closely related
issucs are water quality, wastewater management, and in-stream
uses of low flows. A study, authorized by Section 116 of the
Water Resources Development Act of 1990, would include an
accounting of water demands and existing availability under
normal, restricted and emergency conditions. It would also
identify alternatives to conserve and augment river flows during
shortages. Another critical area is to identify the pertinent
institutional structure and the alternative contingency actions
that might be taken by each institution during low flows. The
study must also recognize Treaty requirements for the quality
and quantity of flows of the Red River entering Canada. Treaty
Trust implications must be considered at the Leech Lake and




Orwell Lake and Dam

Fort Totten Indian Reservations. Treaty Trust considerations
will include water demands at the rescrvations and the coopera-
tive planning of any proposed low flow management plan for the
Red River Basin. The study would be coordinated with the
Bureau of Reclamation conceming authorized water supply
deliveries from the Garrison Diversion Project to Fargo, Moorhead,
and nearby communities. Study outputs would include basin-
wide alternatives to conserve and augment low flows and water
supplies, drought management decision/coordination process
for pertinent agencics and possible concepts for improved use of
available storage contained at 5 existing Corps of Engineers
rescrvoirs. To date, no funds have been provided to initiate the
study.

Lake Traverse and Bois de Sioux River,
Minnesota, North Dakota and South Dakota,
Completed Project, Flood Control — Reservoir
(St. Paul District)

The lake Traverse and Bois de Sioux River project,
authorized by the Flood Control Act of 1936, was completed in
1948. The cost to date including recreation facilities is $1,339,727.
It provided for usc of [.ake Traverse as a flood control and water
conservation reservoir and for channel improvement in the river
beiow the lake.

The main structure consists of a 14,500-foot earth dam and
a concrete control structure at the north end of Lake Traverse
near White Rock, South Dakota. A secondary control structure
at Reservation Highway near Wheaton permits control of the
upper section of the reservoir at a slightly higher elevation. A
5,000- foot embankment at the south end of Lake Traverse to
protect Brown Valley, and channel improvement for 24 miles
below the main dam, completed the project.

The area is popular for waterfowl hunting and is used
extensively for fishing, boating, swimming, and other activities.
Access points, parking areas, boat landings, launching ramps
and a swimming beach have been made available.

Operation of the project has reduced flood stages at down-
stream points so that damages prevented are estimated to total
$13,759,000 through September 1990. Cost of maintenance
through September 1990 was $4,676,698. The annual cost of
maintenance during the past S years averaged $371,605.

Orwell Lake, Otter Tail River
Completed Project, Flood Control -— Reservoir
(St. Paul District)

The Orwell Dam and Lake is located on the Otter Tail
River near Fergus Falls. It provides protection from floods
during high water flows and, in conjunction with other rescr-




voirs in the basin, provides increased flow during low water
periods for water supply and pollution abatement at points on the
Red River. It is estimated that the reservoir, together with the
Otter Tail River improvement, has preveated $9,015,000 in
damages through September 1990. The structure consists of an
carth dam and concrete control works with a tainter gate.

‘The project, authorized by the Flood Control Acts of 1948
and 1950, was completed in 1953, The Federal cost of this
project through September 1990 totaled $6,923,023.  Of that
sum, $1,916,753 was for new work and $5.006,270 was for
mauintenance. The average annual cost of maintenance during
the past 5 years has been about $413,276.

Most of the land, except for a part at the dam-site, has been
made available to the Minnesota Department of Natural Re-
sources for wildlife conservation purposes. The areais managed
for waterfowl and upland game and is open to public use for
boating, fishing and other outdoor recreation.  Additional rec-
reational facilities are being planned by the Corps of Engineers
1n cooperation with the State of Minnesota.

Emerson Manitoba - Noyes, Minnesota,
Red River of the North

Completed Project, Scction 205 —

IFlood Control

(St. Paul District)

‘The unincorporated village of Noyes is located in Kittson
County in extreme northwestern Minnesota about 8O miles north
of Grand Forks, North Dakota. Noyes is situated on the right

overbank of the Red River of the North, approximately one-half

mile from the channcl.

The project consists of a *ring™ levee which protects both
Noyes and the city of Emerson, Manitoba, Canada. ‘The project
has three basic components: an upgrade of the existing Emer-
son, Muanitoba, emergency levee to provide 100-year flood
protection; construction of a 3 .800-foot-long fevee at Noyes,
Minnesota to provide 100-year flood protection; and construc-
tuon of g 2,000 foot-long International levee in Minnesota
paralicl to the International boundary. ‘The levees provide a
continuous levee system around the two communities. The
levees have a 10-foot top width, side slopes of 1 vertical on 3
horizontal, and vary in height from 7 to 12 feet. ‘The interior
flood control facilitics consist of one ponding arca and two
gravity outlets.  The project was approved by the Chiet of
Lingineers for construction on July 26, 1988, under the authority
contained in Section 205 of the 1948 Flood Control Act, as
amended.

A coatract tor construction of the flood control project at
Noyes was awarded in September 1988 and completed in the fall
ol 199%). The project is scheduled to be turned over to local
interests in 1991 after completion of the operation and mainte-
nance manual and an audit,
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Fargo - Moorhead

Completed Project, Section 208 —
Flood Control

(St. Paul District)

The project, authorized by Section 208 of the 1954 Food
Control Act, as amended, provides for snagging and clearing a
9.7-mile reach of the Red River of the North through a portion
of the metropolitan FFargo, North Dakota - Moorhead, Minnesota
arca. The improvement will primarily consist of removing
fallen, dead, and leaning trees up to 20 feet back from the edge
of the riverbank and cutting trees in the water off at the ice line.
Work will be done when the riverbank is frozen to minimize
damage to the environment and buried cultural artifacts. Debris
would be burned or disposed of in approved sites. A number of
standing dead trees would be left on the riverbank for cavity-
nesting birds.

‘The contract for clearing was awarded in February 1990
and the snagging contract was awarded in January 1991, The
project was completed in the spring of 1991 at a Federal cost of
$231,500.

Gentilly, Red Lake River
Completed Project - Flood Control
(St. Paul District)

The project, authorized by Scction 603 of the Water
Resources Development Act of 1986 (Public FLaw 99-662) is
located on the left bunk of the Red Lake River approximately |
1/2 miles west of Gentilly where erosion was endangering
nearby Polk County-State Aid Highway No. 11. ‘The project
involved excavation and the placement of carth fill, bedding
material, and riprap along the approximate 1200-foot reach of
riverbank affected by erosion. Construction of the project began
in October 1989 and was completed in May 1990, The total
Federal cost of the project was $330,000.

Halstad, Red River of the North
Completed Project, Section 208 -
Ilood Control

(St. Paul District)

Halstad, located on the Red River of the North, has
experienced periodic flooding. In 1969, a temporary levee was
constructed along the west side and portions of the north and
south sides of the city. However, the temporary nature of the
ievee and its lack of continuity provided an insufficient degree
of flood protection. InJune 1975, the City Council requested the
Corps to study the feasibility of providing improved flood
control measures. A reconnaissance report completed in August
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1976, indicated additional flood control measures were poten-
tially feasible and recommended more detailed study. Detailed
studies under the authority of Section 205 of the 1948 Flood
Control Act, as amended, were completed in 1982. Construc-
tion of a flood control project was initiated in the fallof 1983 and
was completed in 1986 at a Federal cost of $2,012,000. The
project, which consisted of raising and extending the levee,
constructing closures at road and railroad crossings, and provid-
ing interior drainage facilities, will provide protection from a
flood with a 0.4- percent chance of occurring in any one year.

Lost River,

Completed Project, Flood Control —
Local Protection

(St. Paul District)

The 1958 Flood Control Act authorized improvement of
Lost River, a tributary of the Clearwater River in Polk and Red
Lake Counties. The project provides for clearing the channel of
fallen trees, brush, stumps and debris for almost 20 miles from
the mouth upstream to a point two miles west of Oklee.

The channel has been deepened, widened or straightened
from that point for 23 miles farther upstream to about three miles
north of Gonvick. Ten bends in the river were cut in this reach,
thus shortening the river by about three miles. Seven drop
structures, 14 outlet structures (which reduce erosion where
drainage ditches empty into the river) and seven transition
sections (which provide a gradual slope in the ditch as it joins the
channel) were built.

Stone riprap now protects the channel at three bridges and
at one 315-foot section of bank. Two gated culvert ditch outlets
were built and 12 bridges removed or altered. An estimated
$3,904,000 in damages has been prevented through September
1990 by thesc improvements.

Theimprovements were completed at a cost of $563,000 in
Federal funds and a cash contribution of $246,900 from local
interests. Maintenance is by local interests.

Mustinka River,

Completed Project, Flood Control —
Local Protection

(St. Paul District)

The Flood Control Acts of 1948 and 1950 authorized
improvements on the Mustinka River near Wheaton. The
project consisted of 36.1 miles of straightening, clearing and
enlarging of the Mustinka River and its tributaries. It is esti-
mated that because of the improvements, $3,302,000 in dam-
ages have been prevented through September 1990. Construc-
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tion was completed in 1958 at a total Federal cost of $440,800.
Maintenance is by local interests.

Oslo, Red River of the North,
Completed Project, Section 205 —
Flood Control

(St. Paul District)

The village of Oslo is located on the Red River of the North
about 20 miles north of Grand Forks, North Dakota. The village
had experienced flood damages periodically as in 1965 when the
entire community was inundated. An emergency levee, con-
structed in 1966 and raised in 1969, protected the village against
floods during the spring of those years. The Chief of Engineers
approved a project for flood control, consisting of a levee
encircling the village generally along the existing emergency
levee alignment, together with interior drainage facilities and
other appurtenant works.

The project, authorized under Section 205 of the 1948
Flood Control Act, as amended, was completed in 1976. The
city subsequently requested that the project be modified for
permanent flood protection along a reach of the Red River of the
North in lieu of the plan providing for a sandbag closure. A
report was forwarded to the Chief of Engineers on February 27,
1976 for approval. Subsequent investigations indicated that
extremely unstable bank conditions precluded construction of
any permanent works. The unstable bank conditions further
threatened the integrity of existing permanent project features,
including that reach of bank upon which the sandbag closure is
required. Bapk stabilization measures to remedy this situation
were completed in 1983.

The total Federal cost of the project was $1,960,200
including cost for bank stabilization. It is estimated that because
of the improvements, $8,193,000 in damages have been pre-
vented through September 1990.

Otter Tail River,

Completed Project, Flood Control —
Local Protection

(St. Paul District)

The Flood Control Acts of 1948 and 1950 authorized
improvements on the Otter Tail River near Breckenridge. The
project consisted of about 11.4 miles of straightening, clearing
and enlarging of the Otter Tail River above Lake Breckenridge.
It is estimated that the improvement, together with the Orwell
Dam and Lake, has prevented $9,015,000 in damages through
September 1990. Total Federal cost of the project, completed in
1954, was $174,800. The improvement is maintained by local
interests.




Red Lake and Clearwater Rivers,
Completed Project, Flood Control —
L.ocal Protection

(St. Paul District)

The 1944 Flood Control Act authorized improvements on
the Red Lake River-Clearwater River near Thief River Falls.
The project was completed in 1956. Project features included
about 27 1/2 miles of clearing, straightening, and enlarging of
the Red Lake River channel between High Landing and a point
4 1/2 miles east of the west boundary of the Red Lake Indian
Rueservation. At that point a small concrete dam was built to
restore the marshes for wildlife in the reservation between that
dam and a point some three miles below the outlet of Red Lake.
The channel was improved for about three miles below the dam.

Also included were alterations of the existing control
structure built by the Indian Service at the outlet of Lower Red
lake, about seven miles of highway raising in the vicinity of
l.ower Red Lake, and 47.3 miles of channel improvement in the
Clearwater Rive: channet from a pownt incar Piummer o above
Ruffy Brook.

‘The Indiar Service reconstructed a bridge on the reserva-
tion, with reimbursement of costs by the Corps of Engincers. In
1966 and 1967, additional dikes with inlets and outlets for the
marshes were ¢ nstructed to restore the marshes to their former
conditions.

It is estrnated that the improvement has prevented
$10,765.000 i . Camages through Scptember 1990,

Total Fed. ral cost of new work, including work on the
marshes, was $4,120,000. Total non-Federal costs, including a
cash contribut >n of $30,000, were $55.000. Federal cost of
opcration and -are of the outlet structure through September
1990 is $1,282 358. The annual cost of maintenance during the
past 5 years » eraged $98.883. local interests maintain the
channels.

Sand Hill Riv r,

Compileted Pr ject, Flood Control —
Local Protectr-a

(St. Pauvl District)

The Flood Control Acts of 1948 and 1950 authorzed
improvements on the Sand Hill River near Beltrami. The project
consisted of about 20 miles of straightening, clearing and
enlarging of the Sand Hill River. Construction was completed
in 1957. Damages prevented through September 1990 by the
project are estimated at $9,700,000. The Federal cost of the
project was $548,800. Damaged by floods and ice in 1965, it
was repaired with emergency funds at a cost of about $134,300.
Channels are maintained by local interests.
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Wild Rice-Marsh Rivers,
Completed Project, Flood Control —
Local Protection

(St. Paul District)

The Flood Control Acts of 1948 and 1950 authorized
improvements on the Wild Rice-Marsh Rivers near Ada. The
project consisted of 35.8 miles of straightening, clearing and
enlarging of Wild Rice and Marsh River channels. Damages
prevented through Sceptember 1990 by the project are approxi-
mately $11,410,000.

Construction of the Wild Rice River portion was com-
pleted in 1952, the Marsh River portion in 1954. Total Federal
cost of the project was $405,100. The project is maintained by
local interests. Due to changed conditions which cause exces-
sive maintenance and reduce project effectivencss, the existing
project and the downsircam (lower 18 miles) channel of the
Wild Rice River were reevaluated (see Wild Rice-Marsh Rivers,
Completed Study, Flood Control — Local Protection).

Wild Rice River — South Branch
and Felton Ditch, Complected Project,
FFlood Control — l.ocal Protection
(St. Paul District)

The 1968 Flood Control Act authorized construction of
improvements on the South Branch of the Wild Rice River and
Ielton Ditch in Clay and Norman Counties. These streams arc
tributaries of the Wild Rice River, which is atributary of the Red
River of the North in northwestern Minnesota.

Improvements included increasing the capacities of the
two strcams by widening and clearing existing channels through
the flood plain. Short reaches of low flanking dikes were
constructed on both banks of Felton Ditch near the upper limit,
and drop structures were placed in both channels.  Several
highway bridges and a railroad bridge wereealtered.

Construction was completed in 1984 at a total Federal cost
of $4,534,700. A contract for remedial work to realign or
relocate the outlets of 103 culvert inlets was awarded in Septem-
ber 1987 and completed in 1989. Total cost for the remedial
work was $1,086,000.

Middle River at Argyle,

Project Underway, Scction 205 —
Flood Control

(St. Paul District)

IFlood problems at Argyle arc similar to those at other Red
River Valley communities. ‘'The fat terrain causes widespread




flooding when the rivers exceed the floodstage. The largest
discharges usually occur in the spring in conjunction with rapid
snowmelt. However, the largest flood of record occurred in July
1975 when peak flows at Argyle reached 4,260 c.f.s. Floods of
higher magnitude are likely to occur as the 1975 flood has an
estimated recurrence interval of only 26 years.

In early 1985, a detailed project report was completed
under the authority of Section 205 of the 1948 Flood Control
Act, as amended. The report recommended a plan that called for
a flood barrier to protect the main developed part of Argyle
against the 1-percent chance flood. The plan includes a levee
along the northeast, east, and southeast parts of town with
intermittent road raises along the south and west corporate
limits. County Highway 4 would serve as the flood barrier along
the north side from County Highway 108 (west corporate limit)
to Elm Avcnue where the levee begins. Interior flood control
facilities include a system of interceptor ditches and pipes which
convey stormwater to 3 ponding areas, each having a gated
outlet. The plan also included the relocation of 12 flood prone
residences located on the north sidc vf the city outside of the area
protected by the flood barriers. A stage 1 construction contract
for the flood barrier system was awarded in September 1985 and
completed in May 1987. Stage 2, the final stage construction
contract, was awarded in September 1989 and is scheduled for
completion in the fall of 1991. Relocation of the 12 residences

was completed by the city in 1986. Total estimated Federal cost
of the project is $2,375,000.

Roseau River, Project Underway,
Flood Control — lLocal Protection
(St. Paul District)

The 1965 Flood Control Act authorized construction of
improvements on the Roseau River. The project provided for
works along the Roseau River between the city of Roseau and
the Canadian border, which included 44.4 miles of channel
modification, 7.8 miles of carth levees, and related works. The
project would have provided 30-year degree of protection up-
stream of the dam in the city of Roseau, 50-year protection for
the arca downstream of the dam and extending to Roseau Lake,
and 10-year protection for the area downstream of Roscau Lake.

The originally authorized project provided for construc-
tion of three reaches of levee on the left bank of Roseau River
where the natural banks are low. One of these, 0.85 mile in
length, was to be built opposite the mouth of Sprague Creck
while another would extend from Duxby to a point 8.4 miles
downstrecam. The third would take an existing levee in Canada
and extend it a short distance into the United States. In addition,
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Baudette Harbor, 1.ake of thc Woods
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funds were to be furnished to Canada for construction of channel
irprovem 1o offsct adverse effects from increased flows ai
the border resulting from channel improvements 1n the United
States. ’

Construction of the originally authorized project was never
initiated. Only onc component of the originally authorized
project remains cconomically feasible.  This component is
referred to as the Duxby levee. The Water Resources Develop-
ment Actof 1988 modified the previous authorization to provide
for the construction of this 6-mile flood control levee, which
begins at a point approximately two miles upstream of Duxby.
‘The estimated Federal cost of the project (October 1990 prices)
is $356,000 and the estimated non-Federal cost is $119,000. A
construclion conltract was awarded in June 1991; project com-
pletion is scheduled for late 1991,
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East Grand Forks,

Authorized Project Not Underway,
IFlood Control — Local Protection
(St. Paul District)

The Flood Control Acts of 1948 and 1950 authorized a
local flood protection project for East Grand Forks, Minnesota.
Subscquently, detailed plans for this project were prepared, but
construction was not initiated because ofvnoncompliance with a
formal request on October 26, 1956 for assurances of logal

68

coopcration. Authorized expired in 1961 at the end of the S-ycar
perind within whick locpl interests were reguired to tnrmich
these assurances. v J

However, following the floods of 1965 and 1966, local
interests were in favor of reauthorization of the project, and
furnished a resolution indicating willingness to meet the re-
quirements of local cooperation. The original plan of improve-
ment, providing for levees, floodwalls and interior drainage
work in conjunction with nonstructural measures, has been
reevaluated and modified to include measures that would pro-
tect against a flood having an occurrence interval of about once
in 156 ycars. Structural components include 17,885 fect of
carthen levee, 1,958 feet of concrete floodwall, one pumping
station and other interior drainage facilities, acquisition of ali
lands, cascments, and rights-of-way to include 98 structurcs
along the right-of-way, and modifications to utilitics. Non-
structural components include the cvacuation of 90 structures
from the floodplain, floodproofing, floodplain zoning, flood
warning and forccasting, flood insurance and cmergency planof
action. The plan also provides for emergency closure of seven
road or railroad openings and 18,980 fcet of emergency free-
board barricr. Legislation was introduced in Congress, and the
Flood Control Act of 1970 provided for extension of the expira-
tion date for furnishing assurances of local cooperation to April
17,1975, Alocal assurance agreement was provided by the city
of Last Grand Forks on March 27, 1975,

The estimated Federal cost of the project, based on October
1986 pricce levels, is $22,000,000. Non-Federal costs amount to



about $9,600,000 of which $1,300,000 is a cash contribution.
The city of East Grand Forks withdrew its support of the project
inaletter dated July 9, 1986. The General Design Memorandum
was completed in February 1987. Future design stages and
construction are not scheduled. The project was reclassified
from active to inactive status in August 1988.

Twin Valley Lake, Wild Rice River,
Authorized Project Not Underway,
Flood Control — Reservoir

(St. Paul District)

The Wild Rice River, a tributary to the Red River, passes
through Clearwater, Mahnomen and Norman counties in west-
central Minnesota. Recurrent flooding causes serious damage to
agricultural, commercial, and public owned properties along the
Wild Rice and Marsh Rivers. A project for flood damage
reduction was authorized by the Flood Control Act of 1970.

The proposed plan provides for construction of an earth-
filled dam on the Wild Rice River near Twin Valley, Minnesota.
The primary purpose of the structure is to reduce flood damage
downstream and provide a lake for recreation. Project lands not
exclusively for flood controtl or recreation will be set aside for
fish and wildlife management.

The estimated Federal cost of the project (October 1986
price levels) is $22,200,000 and the estimated non-Federal cost
is $7,700,000.

The project requires additional Congressional authoriza-
tion for a fish and wildlife compensation plan to offset losses of
habitat caused by project construction. The project was reclas-
sified from active to inactive status in August 1988 due to lack
of economic feasibility.

Wahpeton, North Dakota - Breckenridge, Minnesota
Completed Study, Flood Control —

Local Protection

(St. Paul District)

Wahpeton, North Dakota and Breckenridge, Minnesota
are located at the junction of the Bois de Sioux River on the
border between North Dakota and Minnesota and the Ottertail
River in Minnesota. Also located on that border and formed by
the junction of these two rivers is the Red River of the North.
The Wahpeton-Breckenridge area receives some flood control
benefit from the operation of two federal reservoirs: Lake
Traverse on the Bois de Sioux River and Orwell Reservoir on the
Otter Tail River. However, the reservoirs have limited storage
capacity and a significant amount of drainage area lies between
the reservoirs and the cities. Thus, the cities continue to receive
damages from floods and must undcrtake significant flood fights
during periods of high water, such as in 1969, 1979 and most
recently, 1989. The agricultural areas located downstream of
the reservoirs are subject to flooding from runoff from summer
rainstorms. A 13.9 mile channelization project located on the
Bois de Sioux and Red Rivers was authorized in 1948, but was
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never constructed because of marginal economic feasibility at
that time. In letters dated March 27, 1987 and April 16, 1987,
the City of Breckenridge and the Richland County Board, North
Dakota, respectively have requested a restudy of the project. A
reconnaissance study was initiated in 1989 and completed in
February 1990. The study examined current problems and needs
todetermine whether the authorized channel project or any other
flood control project for the study area was feasible under
current conditions. Alternatives examined included the author-
ized channel project, other channel sizes and configurations,
nonstructural plans, and levees in the urban areas. No economi-
cally feasible project in the Federal interest could be identified
and the project was reclassified to an inactive status in Septem-
ber 1990.

Wild Rice - Marsh Rivers,
Completed Study, Flood Control —
Local Protection

(St. Paul District)

The main channel of the Wild Rice River in Norman
County, Minnescia was channelized by the Corps of Engineers
in 1954 for approximately 15 miles, generally between the
junctions with the Marsh River and the South Branch of the Wild
Rice River. The project consisted of channel straightening,
clearing and enlarging (See Wild Rice — Marsh Rivers, Com-
pleted Project, Flood Control — Local Protection). Portions of
the existing channel and spoil bank levees have been damaged
in successive flooding events requiring expenditures of Federal
Emergency Repair Funds in 1965, 1977, 1978 and 1985. The
Wild Rice Watershed District requested the aid and assistance of
the Corps of Engineers in reevaluating the existing project and
the downstream (lower 18 miles) channel of the Wild Rice
River.

A January 1988 reconnaissance report found two feasible
alternatives that could be implemented. However, the local
Watershed District declined to share in the cost of a subsequent
feasibility study. In March 1989, the Board of Engineers for
Rivers and Harbors recommended no further study of flood
damage reduction measures for the Wild Rice and Marsh Rivers.

Crookston, Study Underway,
Flood Damage Prevention
{St. Paul District)

The study area is on the Red Lake River at the city of
Crookston in northwestern Minnesota. The study consists of an
evaluation of flood damage reduction measures for the floodpronc
areas of the city, principally channel cutoffs, levees., and non-
structural alternatives. The floodprone areas in Crookston
contain about 800 residences and are located in six reaches
adjacent to the Red Lake River. The flood of 1950 inundated all
these areas. However, the subsequent floods of 1965, 1966,
1967, 1969, 1975, 1978, and 1979, even though larger than the
1950 ¢vent, did not flood major portions of the city due to locally



constructed temporary levees and extensive flood emergency
activities during, and just prior to, the flood event. Although
these past flood fighting activities have prevented major catas-
trophes at Crookston, much of the existing temporary levee
system has deteriorated. Most of the levees are considered high
risk structures, and as such, provide a false sense of security to
many residents of Crookston.

The reconnaissance phase of the study was completed in
1991. The feasibility phase of the study is currently underway.

Red Lake and Clearwater Rivers,
Study Underway,

Flood Damage Prevention

(St. Paul District)

The Red Lake River is a tributary to the Red River of the
North in northwestern Minnesota. The Red Lake River at High
Landing, Minnesota has a drainage area of 2300 square miles.
‘The river begins at the Red Lake Dam, the outlet of Red Lakes,
and enters the Red River of the North at East Grand Forks,
Minnesota. The Clearwater River has a drainage area of 1370
square miles at Red Lake Falls, Minnesota. An authorized
project was completed in 1956 and included channel modifica-
tions on both the Red Lake and Clearwater Rivers and an outlet
control structure for the Upper and Lower Red Lakes.

Damages attributed to the operation of Red Lake Dam
have been claimed by three basic groups in the Red Lake area
since the late 1950°s. These three groups are: (1) the Waskish
ared resort interests on the east end of Upper Red Lake, (2) the
Red Lake Reservation indians on both Upper and Lower Red
[akes, and (3) agricultural interests downstream of Red Lake
Dam and the Indian Rescrvation (High Landing arca).

A Problem Appraisal Report for the Red Lake-Clearwater
Rivers project was completed in 1985. The report concluded
that scveral of the project features needed further study and
rccommended that a reconnaissance study be conducted to
address added flood control and water nceds of the Red Lake-
Clearwater Rivers, Minnesola, arca. A reconnaissance study
was initiated in 1990 and is currently underway.

Baudette Harbor,
Completed Project —
Commercial Navigation
{St. Paul District)

Baudctte Harbor, authorized by the River and Harbor Act
of March 2. 1919, is located in the city of Baudctte at the mouth
ofthe Baudette River, atributary of the Rainy River. The project
as modified in 1945, provides for a channel six feet deep and 75
feet wide extending from the mouth of the river upstrcam a
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distance of about 2,000 feet, with an increase in width at the
inner end to form a turning basin with a maximum width of 230
feet. The project was completed in 1950 at a cost of $36,415.
Maintenance costs to date total $57,768.

Warroad River and Harbor,
Completed Project -— Commercial
Navigation

(St. Paul District)

The project authorized by the River and Harbor Act of
March 3, 1899 with later modifications, provided for a lake
approach channel 300 feet wide, a river channel 200 feet wide,
and an enlarged turning basin. The entire channel is about 9,200
feet long. Because the full project width is not necessary for
existing commerce, the channel has been dredged to a width of
only 100 feet, except for the inner 900 feet which has been
widened to 200 feet to form a turning basin. Intermittent
maintenance is required.

The cost through September 1990 for this project is $86,105
for new work and $1,221,449 for maintenance. No commercial
traffic has been reported in recent years.

Zippel Bay Harbor,

Completed Project — Commercial
Navigation

(St. Paul District)

Zippel Bay Harbor is located on the southern shore of Lake
of the Woods near the Canadian border. The plan of improve-
ment, authorized by the River and Harbor Act of 1911, provided
for a channel 3,000 feet long, 200 feet wide, and 9-10 fect deep,
and for a jetty 2,800 fect long. The dredged channcl was
completed and the jetty was constructed to a length of 2,200 feet.
The remaining portion of the jetty was considered unnecessary
1o meet navigation requirements.

The original project, completed in 1914, was authorized
for commercial navigation to include harbor of refuge benefits.
At the time, arca commerce depended on lake transportation
provided by slow-moving rafts and barges. With the develop-
ment of road systems in the area, the nced for commercial
navigation diminished. Usc of larger and faster-moving boats
and the lack of need for commercial facilitics negated the
requircment for a harbor. Maintenance of the harbor was
discontinued by 1927. The project was recommended for
abandonment in House Document No. 467, 69th Congress, 1st
Session, but was not acted upon.

The channcl has silted in to the extent that the sand beach
is continuous about five fect above the water surface (elevation
1060). The opening from the bay to the lake is the meandering
natural channel. A few rocks and timbers on shore are all that
remains of the jetty.




Pine Creek at Angle Inlet
Completed Project, Section 107 —
Recreational Navigation

(St. Paul District)

The natural channel linking Pine Creek to Lake of the
Woods varied considerably in width and depth and severely
restricted use of the iake. Improvements authorized by Section
107 of the River and Harbor Act of 1960, provided for a channel
extending from the Northwest Angle Inlet of the Lake of the
Woods a distance of about 3,000 feet into Pine Creek to a local
dock at Angle Inlet, with a mancuvering area at the inner end.
The project was completed in August 1963 at a cost of $38,700.

Zippel Bay Harbor, Lake of the Woods
Completed Project, Section 107 —
Recreation Navigation

(St. Paut District)

Zippel Bay forms an ideal natural harbor for smali boats
from Zippcl Bay State Park, a resort and a number of private
residences. However, historically the natural channel linking
the bay to the lake varied considerably in depth, width and
location, severely restricting use of the bay. In 1978 the
Minnesota Dcpartment of Natural Resources requested an in-
vestigation of the feasibility of a reliable access channel. In
1985, the Chief of Engincers approved a small- boat navigation
project under the authority of Scction 107 of the River and
Harbor Act of 1960, as amended. A 1,700 foot long access
channel was excavated through the bay mouth bar. The channel
is protected by rock jettics on both the east and west sides. A
construction contract was awarded in May 1986. The project
was complcted in late 1987 at a Federal cost of $515,000 and a
non- Federal cost of $307,556.

Breckenridge,

Completed Project, Section 14 —
Emergency Bank Protection

(St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, as amended, provides for riprap protection along
the right bank of the Red River of the North from the St. Francis
Nursing Home northward a distance of approximately 360 linear
feet. The project was constructed to eliminate continued erosion
which threatened the city-owned nursing home. [t is an exten-
sion of an ecarlier bank protection project constructed by the
Corps of Enginecrs. (Sec Breckenridge, Red River of the North,
Completed Project, Section 14 - Emergency Bank Protection.)
Total Federal cost for the project was $75,000.

The city of Breckenridge contributed $22,500 to the proj-
ect. Construction was completed in January 1990.
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Breckenridge, Red River of the North
Completed Project, Section 14 —
Emergency Bank Protection

(St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, provides rip-rap bank protection along 120 feet of
the right bank of the Red River of the North at Breckenridge,
Minnesota. The bank protection was constructed to eliminate
the threat of erosion damages to a city-owned nursing home and
a gas main serving the nursing home and adjacent hospital. The
total Federal cost of the project was $27,500. The work was
completed in July 1981.

Huot, Red Lake River,
Compileted Project, Section 14 —
Emergency Bank Protection

(St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, provides rip-rap bank protection along 400 fect of
the right bank of the Red Lake River at Huot, Minnesota. The
bank protection was constructed to eliminate the threat of
crosion to adjacent County State Aid Highway 17. The total
Federal cost of the project was $64,500. The work was com-
pleted in October 1983.

Mahnomen, Wild Rice River
Completed Project, Section 14 —
Emergency Bank Protection

{St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, provides approximatcly 400 feet of bank protection
along the right bank of the Wild Rice River at Mahnomen.
Placement of the bank protection will control bank erosion
which threatened city water supply wells and an 8-inch water
main located in the vicinity. Construction of the project was
completed in 1980.

Red Lake Falls, Red Lake River
Completed Project, Section 14 —
Emergency Bank Protection

(St. Paul District)

The project, authorized by Section 14 of the 1946 Flood
Control Act, provides rip-rap bank protection along 630 feet of
the right bank of the Red Lake River near Red Lake Falls,
Minnesotz. The bank protection was constructed to eliminate
the threat of erosion to the County State Aid Highway 13 bridge

—




number 6681. Thetotal Federal cost of the project was $131,000.
The work was completed in November 1983.

Wild Rice River, Mahnomen
Completed Project, Section 14 —
Emergency Bank Protection

(St. Paul District)

The Wild Rice River was eroding the right bank about 1.4
miles west of the city of Mahnomen, Minnesota. The erosion
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was threatening Mahnomen County Highway 5 located in west
central Minnesota. The project consisted of 1,200 cubic yards of
excavation and placement of 850 cubic yards of riprap slope
protection along a 440-foot reach.

On June 18, 1985 the Chief of Engineers approved a
project for repair under provisions of Section 14 of the 1946
Flood Control Act, as amended. A contract was awarded in
August 1985. The project was completed in October 1985 at a
total Federal cost of $58,500.




Chapler Vi

tkes Region

[
4

Great |




- \‘.ﬂv !
N - ‘ﬂof sy 6w 9% VNVIANI
| \qwao?xao e OIHO ?1 Aemiaiem SIoull g SIONITT)
VINVATASNNZd L s & oveus Bes 1oume
1 N3gL N\ [OUBUD BES JOWNIED 4 1 40d 00T
(e R oo | TR
, ) . —— Oy 7 N L13anor
I\/ ﬂ /, \ \ . A / u\wb/’\r w*' |BueD diyg g Asrejues oBeoyd
¢’ . .L N - ‘-\% <t SUTTEL d OO VOIHD
K . . . MEFVELRITY
\\ 3a\D 1S e
\ J8AlY saueld s8Q
1@y neD s —_

YHOA M3N ) 0 vi4n8
¥ waisawoou, SIIV3
S VHYOVIN

lboamso
~

h Jitue] pusiom
9yed maseQ

NOLTINYH
3IUNVYVMUN

NODINSNN
\

ALID AveE

-
OLNOHOL
\

-y
\ NISNODSIM

AVE N3I3IHD

/
¢
Yinaonn 28 K_S

NOILD3S SAIdYH.\  3dVvD k4
TYNOILYNHILNI \ NDLSONIN

OHNBSN3IA90 - .l\lv\t
~

SI1DuBI3 1S 2%Ee]

sMo IS
) aye *,
< ‘

m
o
% IVIHINOW

NVYOIHOIN

TIVMNEOD

13AtY BDUBIMET IS

\

Cree— o,

H3IAIH SAHYWN "I

i3jad 1S axe)
314VA "31S 1InVS AN
A

"
<\
N '
Sl 0GL Gt s: 0% 5¢ 0 §¢ o\
[Fr e ——= et === e ———a= 41 vrf:a ”Il\'
S3W 40 3I¥ DS T age ™ s
MiamTie N
0\4..:/
OIHVLINO 1
,l'
3 /
\ \l\._l\\l’
(.C\/ =7 INNIW
\ N~ V10S3N
H H¥Od *
un ::V N
N

INVId OHQAH

FETVIY] xoaww mBy

WY3Q TOYNOD w
123r0Hd 3NV uzoVs )

18AlY UOBIIN ¢ hd
SINYId OuAAH

\
h )
WYa NOISHIAIQ e Buon {
IRAY WeRn ay 2 . N NODIdIN 4
MY 7
\w rean N { .' : /
/ (,w. usNIRe 9:.3’./’.’ 7
h -
N 5 SERCEITEENY 27 Ak S
/: WyQO NOISHIAIG L \
£ fortey ascoarm 123r0Hd I1%0D0
AA <R wsegy
\ ¥ Bh by Enn«/

74




Great Lakes Region

The Great Lakes Region in the United States and Canada
comprises 299,000 square miles, 95,000 of them water and
204,000 land. It covers northeastern Minnesota, essentially all
of Michigan, and parts of six other states, with 4,000 miles of
mainland shores and 1,500 miles of island shores.

The Great Lakes are connected by the following rivers and
waterways: the St. Mary’s River, Lake Superior to Lake Huron;
the Straits of Mackinac, Lake Michigan to Lake Huron; the St.
Clair River, lake Huron to Lake St. Clair; the Detroit River,
Lake St. Clair to Lake Lrie; the Niagara River and the Welland
Canal, Lake Erie to Lake Qntario; and the St. [Lawrence River,
Lake Ontario to the Atlantic Ocean. Fourofthe five Great Lakes
are United States-Canadian boundary waters. The international
boundary passes through these lakes and their connecting chan-
nels. Lake Michigan, however, lies wholly within the United
States.

‘The region was created largely by glaciation, and its forma-
ton was, interms of carth history, only recently completed. The
region has been free from the direct influence of glacial ice for
approximately 9,500 years. The five Great Lakes, with their
outlets and approximate take-levels as they are today, probably
date back less than 3,000 years. The processes of stream and
shorceline erosion have made only slight changes in the original
topography.

The Great Lakes came into existence during the Pleisto-
cene or [ee Age of carth history. At that time the area contained
well-drained valleys and divides of several large rivers. The
continental ice cap then developed to a thickness of several
thousand feet over much of Canada, and spread southward
covering what is now the Great Lakes Region. However, this
topography was entirely changed. Parts ofthe preglacial valleys
were deepened by scouring, while other parts were filled by
deposits, thus creating the basins cf tive lakes.

While the ice front was receding northward, gradual thaw-
mg left waters ponded between the ice and the exposed glacial
deposits. This areated a gradually enlarging body of Juke waters
at fevels, in some cases hundreds of fect, above present lake
levels and with overflow outlets across present watershed di-
vides. Astheice border receded, the patternand the Ievels of the
lakes repeatedly were changed as new lower outlets were
uncovered. The effect of these glacial lakes on present shore-
lines s tilustrated by such features as the perched wave-cut cliffs
of Mackinac Island, the lake-deposited clay flats of Chicago and
Toledo, the variable stratificd sands and silts constituting or
overlying the blufts along the shores of Lake Erie, Huron, and
Michigan, and the sand tracts of the dune arcas.

Flow Rates, Climates

Enormous quantities of water are required to effect even
smali changes in the levels of the lakes. Therefore, compara-
tively large variations in supplies to the lakes still have little

immediate effect on lake levels. Flow rates in the outlet rivers
arc remarkably steady in comparison with the range of flows
observed in other large rivers of the world. Where suitable head
cxists, these large steady flow make generation of electric power
cconomically feasible.

Average annual temperatures range from 39° on Lake
Superior to 48.7° on Lake Erie. Minimum and maximum
monthly temperatures occur in February and July, respectively,
on all of the lakes. Mean annual precipitation for the entire
region is about 32 inches, with a minimum of 26 inches in 1930
and a high of 37 inches in 1951. Annual snowfall ranges from
about 40 inches to 120 inches. Estimates of annual evaporation
on the surface of the Great Lakes range from a minimum of
about 1.5 feet on l.ake Superior to a maximum of about 3.0 feet
on Lake Erie. The lakes are as a rule ice-free from May to the
carly part of November. In general, an ice cover does not form
on the lakes except in bays and in northern areas between
islands.

Resources Developruent

The region’s predominant mincral resources are iron ore,
limestone, salt, copper, sand and gravel, and clay. Coal and
petroleum are relatively limited in supply. Timber and wood
products gre important resources that depend upon water for
transportation and processing. The glacial overburden has
abundant mincral resources to support plant growth, and pre-
cipitation has been generally sufficient to develop agricultural
potential.  Surface and groundwater supplies have been ade-
quate for industry.

In terms of economic development, the dominant charac-
teristics of the Great Lakes are the large bodies of fresh water,
the region’s location within the highly industrialized North
Central United Stales, and natural resources for manufacturing
and agriculture. The water surface makes the Great Lakes the
world’s largest body of fresh water and provides the means of
transporting an average of 170 million tons of {reight per year
over the Great Lakes-St. Lawrence navigation system.

Although the Great Lakes Region contains only about four
percent of the United States land arcea, it has 13.2 percent of the
Nation’s population. The 1980 population of the basin was 29.8
million as compared to its 1970 population of 29.3 million. This
constituted less than a 2 percent increase in population during
that period.

Commercial Navigation

The Great Lakes, connecting channels, and St. Lawrence
Scaway form a 2,342 mile waterway from the heart of the North
Amcrican continent to the Atlantic Ocean.

The first recorded commercial navigation on the Great
Iakes (a load of grain) occurred in 1678. For the years (198S-
1989), an annual average of 154 million tons has been carried.




Principal items of commerce and their 1989 tonnages are:

Item 1989 Traffic
(Million Tons)

Iron Ore 67

Coat 36
[.imestone 26

Grain 8

Other 32

Total 169

The opening of the St. Lawrence Scaway in 1958 gener-
ated substantial tonnage, especially in grain exports and iron ore
imports. Original estimates of traffic predicted 50 million tons
by 1968. This was reached in 1970. Traffic is expected to total
250 million tons by 2000.

It is anticipated, given recent developments in the Great
Lakes regional economys, that iron ore traffic on the system will
stabilize at a lower level than previously projected, but that
western coal and grain traffic will show growth over the next
decade.

The abundance of iron ore and limestone near the upper
Great Lakes, and good quality coal within 200 miles of southerly
lake ports is responsible for 50 percent of the nation’s steelmak-
ing capacity being located along the south Lake Michigan and
western and southern lLake Erie shores. An additional 25
perecent of the steelmaking capacity is not in the region (Pitts-
burgh, Pennsylvania and Youngstown, Ohio) but is served by
Lake Erie ports.

Cost of providing the present system, which allows a vessel
draft of 25.5 feet, was about $2 billion. It hasbeen estimated that
the cargo carried on the Great Lakes gencrates more than $4
billion annually. This is equivalent to about $18 for every ton
carried.

Electric Power

Total 1976 gencerating capacity inthe region’s U.S. portion
was 45,406 megawatts-5,852 hydro-electric and 40,554 thermal
clectric. Energy requirements are predicted to increase from
202 miiiion megaw ...« hours in 1976 to 2,193 mitlion megawatt
hours by 2020. This would require an increase in installed
capacity to 459,000 mcgawatts, comprising 10,000 megawatts
hydro and 449,000 megawatts thermal capacity.

Recreation

The 5,500 miles of Great [akes and island shoreline,
inland lakes, park lands, beaches, forests, sircams, trails, scenic
highways, recreational harbors, and access sites provided about
200 million recreation days in 1978. Supply and the nced often
arc not located in the same arca. For example, the Lake Superior
arca contains about one-half the region’s recreation land and
water area but only about three percent of the region’s needs.
Conversely, the thickly populated Chicago, Detroit and Cleve-
land areas contain about one-half the region’s needs but only
about four percent of the supply. Distribution of water surface

]
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arca shows a similar disparity between location of supply
(northern areas) and needs (southern urban areas). However,
some potential does exist in the southern portion, mainly the
Great [akes shoreline and flood plains of rivers. Annual
recrcational needs are predicted to increase to 455 million days
by 2000 and 785 million by 2020.

Problems involved in developing a recreational program
include competing land use, high land costs, complex ownership
patterns, opposition to reservoir development and inadequate
funds. Further, the quality of recreation is affected by natural
and man-made contaminants from soil erosion and sedimenta-
tion, thermal pollution, shoreland development, solid waste
disposal, shorcland erosion and air pollution.

[t was estimated that some $2.5 billion would be needed to
provide additional land and facilitics during the 1970-2020
period, exclusive of an additional $1 billion for recreational
boating facilities. Although the Corps of Engineers has con-
structed more than 200 harbors on the Great Lakes providing
facilities for rccreational boating, and there are at least that
many private marinas, a demand for many more fuacilitics,
especially near metropolitan arcas, is indicated.

Wildlife

In the U.S. portion of the land arca there are 75 million
acres of wildlife habitat out of a total 84 million acres. Shoal
watcrs total 550 thousand acres, of which 432 thousand arc
important to wildlife. All open waters arc used by migrating
waterfowl. The value of this habitat varies greatly, but the
important consideration is that all land and waters have some
value to wildlife.

Generally, the supply of wildlife habitat is good in the
northern and northeastern arcas and fair to the south. The
country north of the Milwaukee- Buffalo line is forested and
sparscly scttled, while the region south of this line is heavily
settled and primarily industrial and agricultural.

Wildlife includes big game, waterfowl, shorebirds, wading
birds, song birds, small game and furbearers. Some species are
classified as “endangered and threatened.”

The most important factor affecting wildlife and wildlife
habitat is human population density. The 1980 population was
30 million, and it is expected to increasce to 46 million by 2030.
Most of the increase will occur in the already heavily populated
arca. Wildlife managers are concerned that this population
increase will cause both loss and degradation of wildlife habitat.
It is estimated that demand for use of wildlifc resources by both
hunters and non- hunters willincrease from 15 million man-days
in 1978 to 30 million by 2030. Thc control of future develop-
ment on wetlands and the creation of additional wetlands and
refuges will benefit many species of animal, wildfowl, fish and
plant life, as well as create additional recreational opportunities
for man.

The Region contains approximately 139,000 acres of National
Wildlife Refuge lands. Recreational use of these refuges is both
non-consumptive (nature study, photography, picnicking, etc.)
and consumptive (fishing and hunting). Many refuges have
visitor interpretive centers or self-guiding automobile tours and
walking trails.




The Canal Park Marine Museum constructed and operated by the Corps of Engineers gives visitors a historical perspective of shipping growth
on the Great Lakes; it offers acommanding view of the Duluth-Superior Harbor area, Lake Superior, and the Duluth skyline. The museum, which
was built to resemble a ship’s bridge, is located directly in front of the Duluth aerial lift oridge.

Fish

Until about 1950, cleven species contributed significantly
to commercial Great Lakes fishing-lake sturgeon, lake trout,
lake heering, pike, chubs, lake whitcfish, carp, suckers, catfish,
yellow perch, and walleye. Reduction of stocks duc to inroads
by the sca lamprey and invasion by smelt and alewives, acceler-
ated in some cases by overfishing, ncarly have climinated the
first four from the commercial fishery. However, continued
success of the lamprey control program and the introduction of
new specics (¢.g. coho and chinook salmon) have improved both
the sport and commercial fishing.

Many harbor breakwaters constructed by the Corps of
Engincers arc cquipped with walkways, hand rails, parking
arcas and sanitary facilitics to provide for sport fishing from the
breakwater, in addition to fishing from boats that arc berthed or
launched at these harbors.

Conclusion

The Greal Lakes arca provides beautiful scencry, hunting,
fishing, swimming, powcr boating and sailing; and agriculture,
mining, manufacturing, powcr supply and transportation. These
are all dependent upon watcer resources. Some uses are comple-
mentary, others are competitive. Prime consideration must be
given to cffects of any action on tae environment and to
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restoring, preserving and improving the Great Lakes for the
benefit of all uscrs.

Commissions, Boards and Corhmittees

This section provides brief descriptions of some of the
commissions, boards, and committecs involved in monitoring
the use and development of water resources in the Great Lakes
Region.

International Joint Commission

Over one-third of the boundary between the United States
and Canada transverses the Great Lakes. Because of the nature
of the lakes and their importance to the two countrics, it long has
been recognized that close international cooperation in their
management and control is beneficial to both countrics.

With the signing of the Boundary Waters Treaty of 1909,
Canada and the United States established the International Joint
Commission (1JC) to oversee issues concerning boundary and
transboundary waters shared by the two countrics, including the
Great Lakes. The Treaty requires the IJC approve certain uscs,
obstructions or diversions of boundary waters if these operations
affect the natural level or flow of the boundary waters in the
other country. In addition, under the Treaty, Canada and the
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United States can ask the 1JC to conduct studies and make
recommendations on specific problems along the common fron-
tier.

The six-member (three U.S. and three Canadian) IJC is
supported by staff at its offices in Washington, D.C. and Ottawa
and Windsor, Ontario. The 1JC also relies on the services of
government and public experts from both countries to conduct
its studies.

The outflows from Lake Superior and Lake Ontario are
regulated in accordance with Orders of Approval issued by the
1JC prior to construction of regulating works at their outlets.
These Orders of Approval created Boards of Control whose
function it is to oversee the operations of the control structures,
formulate rules of regulation and see that the Orders of Approval
are followed.

When the Governments refer a problem to the 1JC for
study, the Commission will usually establish a Study Board.
The Study Board, consisting of qualified personnel from both
countries, will organize and coordinate the ficld work and
lechnicalstudies. The Board keeps the IJC informed by progress
reports and, on completion of its studies, files a final report.

After relcasing the Board’s report the [JC holds public
hearings. Allinterests have the opportunity to produce evidence
and express opinions on the Board’sreport, or on an aspect of the
problem that the Governments have referred to the 1JC. The
Commission formulates its own report and recommendations
for submission to the two Governments. The [JC’s report is not
binding upon the Governments who have the responsibility for
making the ultimate decisions.

Currently, the North Central Division of the U.S. Army
Corps of Engincers is involved on the following [JC Boards and
studies:

International Lake Superior Board of Control
International Niagara Board of Control

International St. Lawrence River Board of Control
International Great [.akes—St. Lawrence River Water
Levels Refcrence Study

The first three are Boards which have operating responsi-
bility within the Great Lakes, and the fourth is a study group.
The North Central Division Commander is the ex-officio Chair-
man of the U.S. Sections of the three Control Boards, and Co-
Chair of the Project Management team for the Reference Study.

International Lake Superior Board of Control

This two-member Board (one U.S. and one Canadian) is
responsible for regulating Lake Supcrior outflows, under the
terms of the [JC’s Orders of Approval. It supervises the
operation of a gated control structure built on the lake’s outlet
channel, and make allocations of water to the power interests
located at Sault Ste. Marie, Michigan and Ontario.

The current regulation plan used to determine the monthly
Lake Superior outflow incorporates the principle of balancing
the levels of Lakes Superior and Michigan-Huron to provide
benefits to the total Great Lakes system, without undue detri-
ment to Lake Superior interests.
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International Niagara Board of Control

This is a four member Board (two U.S. and two Canadian).
It is responsible for supervising the maintenance and operation
of remedial works on the Niagara River to preserve and enhance
the scenic beauty of Niagara Falls and River while pruviding for
the most beneficial use of waters for power generation. A gated
control structure was constructed in the Niagara River under the
U.S.-Canadian Treaty of 1950, to maintain the proper flow over
the Falls. An ice boom at the outlet of Lake Erie, installed and
removed annually by the power entities, helps torelieve some of
the ice problems in the River during the winter and early spring.

International St. Lawrence River Board of Control

This board is responsible for insuring compliance with the
provisions of the IJC’s Orders of Approval relating to levels and
outflows of Lake Ontario, the International Rapids Section of
the St. Lawrence River and downstream.

The Board is composed of eight members (four U.S. and
four Canadian). It is responsible for coordinating the regulation
of Lake Ontario outflows and supervising the operation and
maintenance of the St. Lawrence Seaway and Power Project as
related to levels and flows.

International Great Lakes—St. Lawrence River Water Levels
Reference Study

This study was begun in response to an August 1, 1986
Reference from the Governments of Canada and the United
States. Under this reference, the 1JC was asked to examine and
report upon methods of alleviating the adverse consequences of
fluctuating water levels in the Great Lakes-St. Lawrence River
Basin. The Governments asked for an interim report, within one
year, on possible short-term measures that could be used to
alleviate the then (1985-86) high water crisis and also a firal
report fully addressing the long term strategies for responding to
lake level fluctuations, both high and low.

Based upon the input of eight bi-national task groups, the
[JC completed and sent its interim report, “Interim Report on
1985-86 High Water Levels in the Great Lakes-St. Lawrence
River Basin”, dated October 1988, to the two Governments.
Recommendations noted in the report are mainly non-structural,
pending completion of the ongoing comprehensive long-term
study.

The magnitude and complexity of the comprehensive
study requires that it be addresscd in two phases. Phase I, which
was completed in May 1989, identified the major types of
measures which address the problems brought on by lake level
fluctuations, and developed the basis for a comprehensive
framework for the systematic evaluation of these measures. The
1JIC issued their Phase I progress report, titled “Living With the
Lakes: Challenges and Opportunities,” in July 1989. Phase I1
will apply several evaluation procedures, including a further
development of the evaluation framework conceptualized in
Phase 1, to both structural and non-structural measures. The
measures evaluated in Phase II will include shoreline manage-
ment and full and partial lake regulations.




Great Lakes Commission

The Great L.akes Commission (GI.C) was established in
1955 under the Great Lakes Basin Compact, an interstate
agreement designating the Commisston as a joint state body on
Great Lakes water resource development, programs, and prob-
lems. Congressional consent was granted by Public I aw 90-419
:n 1968. The Commission is composed of from three to five
representatives from each of the eight states bordering the Great
Lakes. [t meets at least twice annually and maintains offices and
a staff in Ann Arbor, Michigan.

‘The Commission has been an active advocate on behalf of
Great Lakes interests and acts as the primary forum for inter-
agency coordination of water resources planning in the Great
I akes Basin.

The primary goals of the GLL.C arc: (a) to provide a forum
for discussion and study of common interstate water-related
problems and for resolution of interstate water-related conflicts;
(b) to coordinate the development of consistent Federal and state
plans for water resources development within the basin; (¢) to
develop regional priorities for Federal water resources activi-
tics; and (d) coordinate the collection and interpretation of basic
water and related land resources data.

Coordinating Com.nittee on Great Lakes Basic
Hydraulic and Hydrologic Data

The Coordinating Committee on Great Lakes Basic Hy-
draulic and Hydrologic Data (CCGLBHID) was established in
1953 in the interest of developing a basis for derivation and
acceptance of identical Great Lakes hydraulic and hydrologic
data by both the United States and Canada. This group was
formed by inter-agency agreement between the two countrics
and is not under the jurisdiction of the JC. The Committee
serves in an advisory capacity to the agencies of the United
States and Canada who are charged with the responsibility of
collecting and compiling Great Lake hydraulic and hydrologic
data. The Committee has created four subcommittees: Vertical
Control-Water Levels; Physical Data; Hydrometerclogy and
Modcling; and River Flow. Each subcommittee has representa-
tion from both Governments. Personnel from the Corps of
Enginecrs hold membership on the Committee and the Subcom-
miltees.

The ongoing responsibilities of this committee include the
coordination of Great Lakcs water level, outflow, diversion and
water supply data; and the coordination of outflow calculation
and measurement techniques. In 1991, the Committee expects
to announce a new International Great Lakes Datum - IGLD
(1985). This will be the culmination of a complete releveling of
all Great Lakes bench marks as referenced to sea level at the Gulf
of St. Lawrence.

International Niagara Committee

This Committee was appointed by the Governments of the
United States and Canada. It is responsible for detcrmining and
recording Niagara River flows and diversions for hydropower
production to guarantee the requirements of the Treaty of 1950.
This treaty provides that waters excegsling a specified minimum
flow required to maintain the Niagara Falls scenic spectacle may
be diverted for power.
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Committee representatives periodically inspect all power
plants in service to obtain independent power output readings
and check water levels used to compute flows to verify compli-
ance with treaty provisions. Investigations are made of any
discrepancies, particularly between level data recorded on offi-
cial gauges and by the power entities. In case of any violations
of flow requirements over the Falls, an investigation is made and
a written report prepared of each hourly occurrence. Corps
personnel, in support of Corps membership on the Committee,
verify the moathly hydraulic reports and prepare violation
explanations for committee approval. ‘The Committee’s annual
report summarizes the monthly reports. Copies of this report are
forwarded to the U.S. Department of State.

Great Lakes Connecting Channels
Project Underway — Commercial Navigation
(Detroit District)

The Connecting Channels system includes the waterways
between Lake Superior and Huron, Lakes Huron and Michigan,
and Lakes Huron and Eric,

These vital links provide for deep-draft navigation be-
tween the upper and lower Great Lakes and associated deep-
draft harbors scrving the tributary areca. The St. Marys River,
Straits of Mackinac, St. Clair River, Lake St. Clair, and Detroit
River constitute the connecting channels. Deep-draft vessels
plying these channels carry bulk and general cargo essential to
the nation’s economy at far less cost than alternative modes of
transportation.

Presently, improvements authorized by the 1946 and 1956
River and Harbor Acts essentially are complete, and provide
generally for aminimum project depth of 27 feet in the connect-
ing channels. This provides a safe draft of 25.5 feet for Great
Lakes freighters when the level is at lower water datum. ‘The
difference between project depth and safe draft allows for squat
of 4 vessel when underway and clearance due to exposure (0
wave action. These project depths have been available through
the connecting channels since June 1962.

Construction costs of Channel improvements have amounted
to over $271 million. Cost of maintenance through fiscal year
1985 totaled abeut $302 million.

Great Lakes Connecting Channels

and Harbors

Completed Study — Commercial Navigation
(Detroit District)

The Great Lakes - St. Lawrence Seaway System extends
from the Gulf of St. Lawrence on the Atlantic Ocean to the
western end of Lake Superior — steamer track distance of 2,342
miles. The U.S. Army Corps of Engineers has maintained its
support of commercial navigation on the upper four Great Lakes
(Superior, Michigan, Huron and Eric) and the Connecting Channcls
since the late 186(0°s. The current system, which provides a




maximum safc vessel draft of 25.5 feet at lower water datum,
was completed in the early 1960°s. The last major civil works
projectonthe upper system was the construction of the Poe Lock
onthe St. Marys Falls Canal, Sault St. Marie, Michigan, in 1968.
‘There are 60 public and 15 private commercial harbors.

The Great Lakes Connecting Channels and Harbors Study
wis authorized by two resolutions of the Senate Committee on
Public Works in 1960 and 1976. The purpose of the study was
to determine the advisability of further improvements in the
Great Lakes Connecting Channels and the commercial harbors
for present and prospective commerce, and to determine the
advisability of providing additional lockage facilities and in-
creased capacity at the St Marys Falls Canal.

Both an interim feasibility report and a final feasibility
report have been completed under this study authority.  As of
Sceptember 1990, the final report is being held in the Office of the
Chiclof Engineers pending the identitication of a local sponsor
that 1s willing to cost share the project.

T'he final report contains a recommendation for construc-
nonofareplacement lock at the St. Marys Falls Canal on the site
ot the existing Davis and Sabin Locks.  Replacement lock
dimensions would be 1,294 feet inlength, 115 feet in width, and
32 feetin depth over the sills at low water datum.  Dredged
material from construction of the lock would be disposed of in
an environmentally acceptable manncer by placing it on the
Northwest Picr adjacentto the construction site. The project was
authorized for construction by Congress in November 1986.
This project authorization was extended in 1990,

The final report recommends deepening portions of the
upper St Muarys River and Duluth Harbor by one foot so that
downbound vessels can tuke better advantage of long-term mean
lake Ievels that are much above low water datum on Lakes
Michigan, Huron, and Liric. Other plans investigated in the final
report included deepening Indiana Harbe - for the iron ore trade
on Fake Michigan, and modifications at Ashtabula and Con-
ncaut Harbors on Lake Erie to improve operating conditions for
vessels 1,000 feet in length.

During the course of this study, system-wide deepening of
connecting channels and harbors was determined to be econonii-
cally infeasible. Modifications to service vessels larger than
those currently operating were also not warranted.

Great Lakes and St. Lawrence Seaway
Navigation Season Extension Progrum
Completed Study — Commercial Navigation
(Dctroit Dastrict)

The Great Lakes - St Lawrence Scaway system extends
trom the Atlantic Occan to Duluth, Minnesota, a route of 2,342
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miles. It provides low cost, energy efficient marine transporta-
tion to and from the Nation’s heartland. Each year, this impor-
tant waterway was normally forced to close in mid-December
due to weather and ice conditions — remaining closed until
carly April. Industry had to resort to stockpiling or shift to more
expensive and less energy efficient modes of transportation
during the winter months. Great Lakes bulk carriers laid up their
flect cach winter, resulting in increased costs of operation.

The study, authorized by Public I.aw 91-611 and amended
by Public law 93-251 and 93-587, consisted of three parts:

1. An Insurance Study was completed by the Maritime
Administration in 1972, to cvaluate ways to provide reasonable
insurance rates for shippers and vessels during the winter months.

2. A Demonstration Program. ‘The final demonstration
program report was completed in September 1979, This pro-
gram demonstrated that navigation scason ¢x{ension was prac-
ticable.

3. A Feasibility Study. An Interim Feasibility Reporton a
limited extensionto January 31 (plus or minus two weeks) in the
four upper Great Lakes was completed and forwarded 10 Con-
gress for information by the Secretary of the Army on August 3,
1979 (House Document No. 96-181). The Interim Report
recommends use of proven and existing operational measures to
support the extension of the navigation season between ice-free
harbors.

The Final Feasibility Report on season extension was
completed in August, 1979. The Chicf of Engincers concluded
that scason extension in the United States is primarily an
operational matter for which responsible agencies have ade-
quate authority, but for which specific measures may require
additional authority; that further environmental and other analy -
ses of the April 1 to January 31, plus or minus two weeks scason
on the upper four Great Lakes should be continued under present
Corps operational programs; that navigation season extension of
up to 10 months on the St. Lawrence Scaway - Great Lake
System and extending up to about 10 3/4 months on the upper
four Great Lakes is economically justified; and that Canadian
coordination and participation for system-wide scason exten-
sion should be pursued. The final report was sent tothe Congress
for information only. The study authority was subsequently
deauthorized. Subsequent to the submission of the Feasibility
Report, an October 1979 Supplement to the operations and
maintenance LIS for the Sault Locks was completed addressing
lock operations to 8 January plus or minus one week. In
September 1989, a supplement to the operation and mainte-
nance LIS was completed addressing lock operation to as late as
31 January plus er minus two weceks. Inthe August 1990 Record
of Decision for this project it was determined to operate the locks
annually to as late as January 15.
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Lake Superior Basin

Geographic Area
The Lake Superior Basin is a long narrow watershed

extending 350 miles from east to west and 150 miles north to
south. Lake Superior is one of the largest freshwater lakes in the
world with a volume of nearly 3,000 cubic miles and surface
area of 31,820 square miles. The total drainage basin (land and
water) is 80,511 square miles, of which 53 percent is in Canada,
30 percent in Michigan, 10 percent in Minnesota, and 7 percent
in Wisconsin.

Major streams and tributaries draining the basin include
the St. Louis, Bad, Montreal, Ontonagon, Sturgeon, and
Tahquamenon Rivers.

Most of the basin lies within the Superior Uplands. It is
characterized by rugged uplands and a rock escarpment border-
ing parts of the lake. Nearly 90 percent of the area is classified
as forest l2nd. A maximum altitude of 2,301 feet occurs at Eagle
Mountain near Grand Marais, Minnesota, and 1,800 and 2,000
foot altitudes are common.

Lake Superior elevation is 600 feet. In Minnesota, an
upland glacial-lake plain is drained by the upstream reaches of
the St. Louis River. Other glacial- lake lowlands cover much of
the Wisconsin part of the basin and areas of the eastern portion.

Vegetation and Wildlife

The basin’s vegetation is dominated by a northern spruce-
fir forest. Bogs and their associated plant species also are
common, as are aspen stands. Climate and poor soil conditions
preclude highly productive agricultural activity; thus allowing
the large forested areas to remain intact.

Wildlife species reflect the low population density and the
thick forest cover. The timber wolf exemplifies this best,
requiring a vast unbroken wilderness with few human intru-
sions. He also requires white-tailed deer and moose populations
as well as smaller mammals to sustain him through the winter.
Other basin species include coyote, red fox, snowshoe hare,
ruffed grouse, black bear, bald eagle, osprey, short-tailed grouse,
woodcock, spruce grouse, bobcat, lynx, and furbearers includ-
ing otter, fisher, beaver, mink, muskrat and pine marten.

Climate

The basin experiences a typical mid-continental climate,
which is modified considcrably by the waters of Lake Superior.

Prevailing winds and storms are from the west and south-
west, which may cause great extremes of weather conditions and
temperatures. The Keweenaw Peninsulaserves to deflect storms
crossing the region from the west. The lake is so large that there
are appreciable climate differences between the north and south
shores and also between the western and eastern ends of the
basin.

Lake Superior, because of its heat storage capacity, may
warm winter air masses moving over the region as much as 15°
to 20°F.

Mean temperatures for the basin during July range from an
80° maximum to a mean minimum of 50°F. Winters tend tobe
severe and temperatures of 30°F befbw zero are not uncommon
for the interior western highlands.
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Average annual precipitation ranges from 28 to 36 inches.
Snowfall averages better than 100 inches annually—portions of
Michigan’s Keweenaw Peninsula, Ontcnagon, Gogebic, Alger,
and Luce Counties, receiving from 120 to 170 inches.

Annual freeze-free periods range from 150 days along the
lake shore to 90 days inland. Cool air and surface water
temperature tend to limit water sports on Lake Superior.

Recreation

National and state parks, numerous inland lakes and streams
containing some of the highest quality waters east of the Missis-
sippi River, and extensive forests are the major sources of
outdoor recreation within the basin.

Excellent hunting, fishing, sightseeing, camping, hiking,
boating, and other recreational opportunities exist. The climate
and terrain also offer an excellent setting for winter sports
activities.

Among the recreational resources in the basin are Isls
Royale National Park, Boundary Waters Canoe Area, Voya-
geurs National Park, beaches of Whitefish Bay, dunes and cliffs
of the Pictured Rocks National Lakeshore, Tahquamenon Falls,
the Huron and Porcupine Mountains, and Apostle Islands Na-
tional Lakeshore.

In addition to existing recreational areas, new sites could
be developed in portions of more than six million acres of public
forest land. Development of small-boat harbors on Lake Supe-
rior is also desirable to keep pace with the increasing demand for
recreational boating.

Population and Land Use

Natural resources played an important role in the economic
development of the region. For nearly three centuries the French
Canadian voyageurs were the dominant figures of the fur trading
era. Industrialization later spurred thexgrowth of mining and
lumbering activities. Because of the vast expanse of forest land,
the lumber industry has become widespread. However, mining
of iron ore is, and will continue to be, the one most significant
economic factor in the basin’s economy.

The least populated of the five Great Lakes basins, the
Lake Superior Basin had a 1980 population of about 548,000, an
increase of 5 percent from 1970. The estimated 1989 population
for the Minnesota and Wisconsin portions of the lake Superior
Basin is about 320,000. Recently, the Lake Superior region has
experienced high unemployment and low income. As a result,
there has been a significant emigration of workers. Major
economic problems relate to marginal agricultural activity and
a decline in markets for forestry and mineral products. Projec-
tions indicate urban expansion will be minimal between now
and the year 2020.

Commercial Navigation

About 77.8 million short tons of cargo were shipped on
Lake Superiorin 1989. Of this total, approximately 63.3 million
tons were domestic traffic and 14.5 million tons were foreign.
Cargo consisted mainly of iron ore, grain, coal and limestone.




Water resources development in the Lake Superior Basin
includes projects in Minnesota, Wisconsin, and Michigan. De-
tailed descriptions of Corps projects and activities in the Minne-
sota portion of the Lake Superior Basin are provided in the
following pages.

Duluth-Superior Harbor,
Completed Project —
Commercial Navigation
(Detroit District)

Duluth-Superior Harbor is located between Duluth, Min-
nesota and Superior, Wisoonsin. Formed by the waters of the St.
Louis River and Bay and Superior Bay, the harbor is separated
from Lake Superior by sand and gravel barriers, known as
Minnesota Point and Wisconsin Point. The original project for
the harbor at Superior was authorized in 1867 and for Duluth in
1871. The ports were combined in 1896, and since have been
cxpanded and modified by 10 River and Harbor Acts, the latest
in 1960 when increased depths were authorized to accommodate
deep-draft Great Lakes vessels.

Ships enter the harbor from Lake Superior either through
Duluth Ship Canal, located in the northern portion of the harbor,

or through Superior Entry in the southeastern part of the harbor.
Piers of concrete and timber construction line the entrance
channels and two breakwaters in the form of an arrowhead
protect Superior Entry from lake storms. The improved portion
of the harbor consists of 17 miles of dredged channels and
anchorage areas, or maneuvering basins, providing 27-foot
depths for iron ore traffic, 23-foot depths for coal and grain
traffic, and 20- to 21-foot depths in tributary channels. These
Federal improvements permit access to the 113 private land-
based facilities servicing the harbor. Superior Front Channel,
with 27-foot depths, provides a 600-foot connecting channel
between entrances. Pleasure craft also may use numerous small
bays off the main commercial channels.

All harbor improvements, including deepening authorized
is 1960, are completed except for deepening the 21st Avenue
West Channel. This portion of the project was deauthorized on
31 December 1989 as required by the Water Resources Devel-
opment Act of 1986, Public Law 99-662.

The Water Resources Development Act of 1986 author-
ized improvemenits to the harbor including deepening the North,
South, Upper and Minnesota Channels, widening the Cross
Channel Tumning Basin and widening the turn of the Old
Arrowhead Bridge and construction of an upland disposal facil-
ity. The total project cost at October 1990 price levels is

Entryway at Duluth Harbor
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$16,827,000 of which $9,327,000 is the Federal share and
$7,500,000 is the non-Federal share. Construction work is
scheduled to being during 1991.

Total cost of the project was $16,109,258 through Septem-
ber 1990, which includes $1,547,195 spent on previous projects.
About $47,900,220 has been spent on maintenance of the harbor
through September 1990 with an additional $1,556,249 spent for
a confined disposal facility. Rehabilitation costs through Sep-
tember 1990 were $11,000,420.

The average annual traffic from 1980 through 1989 was
about 35,088,609 short tons consisting primarily of shipments of
iron ore and grain and the receipt of coal and limestone. Traffic
in 1989 amounted to 40,802,541 tons. This port is one of the
most important Great Lakes ports for overseas commerce.

Grand Marais Harbor

Completed Project — Commercial and
Recreational Navigation

(Detroit District)

This project, authorized by the River and Harbor Act of
March 3, 1879 with later modifications, is located in a natural
cove on the northwest shore of Lake Superior at Grand Marais.
Within the harbor, an anchorage basin of about 36 1/2 acres for
commercial craft has been dredged to a depth of 16 feet, with
increased depths of 18 to 20 feet at the entrance of Lake
Superior. The natural opening of the harbor has been narrowed
by the construction of breakwater piers, each 350 feet in length,
from the east and west points of the bay. A basin for small boats
in the no -hwest portion of the harbor was completed in 1960. It
is 100 fe >t wide, 520 feet long, and 8 feet deep, protected on the
south side by a rubble-mound breakwater 921 feet long con-
nected to the shore at the westerly end.

The cost through September 1990 for improvements to the
harbor was $451,000. This includes $209,800 for the commer-
cial harbor and $241,200 for the small boat harbor. Maintenance
costs through September 1990 total $1,992,626 and rehabilita-
tion costs were $1,230,000.

Two Harbors

Completed Project — Commercial
and Recreational Navigation
(Detroit District)

The project, authorized by the River and Harbor Act of
August 5, 1886 with later modifications, is located in Agate Bay
on the northwest shore of Lake Superior at the town of Two
Harbors. The originally authorized work, completed in 1950,
narrowed the natural entrance by construction of two breakwa-
ters, 1,628 and 900 feet long, from the eastern and western points
of the bay, respectively. A maneuvering area on the north and
cast sides of the harbor also was dredged.

The 1960 River and Harbor Act authorized increasing the
depth of the maneuvering area from 28 to 30 feet to accommo-
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date Lake Superior deep-draft traffic. Most of the authorized
dredging was completed in 1962, except for rock removal in
areas along the easterly and northerly edges of the harbor, which
was completed in 1980.

The cost through September 1990 of harbor improvements
was $4,170,710 for new work and $2,318,790 for maintenance.
From 1963 to 1965, the harbor was used only ¢y commercial
fishing and recreational craft. Other commercial trafficbeganin
1966. Currently, commercial traffic consists primarily of iron
ore and concentrates. Traffic in 1989 amounted to 10,535,909
tons and has averaged about 9,058,742 tons annually over the
past 10 years.

Beaver Bay Harbor

Project Underway — Recreational
Navigation

(Detroit District)

The 1945 River and Harbor Act authorized improvements
at Beaver Bay along the northwest shore of Lake Superior. The
proposcd plan of improvement provides for a rubblemound
breakwater having a single steel sheet piling cell on each side of
the harbor entry for a total length of 650 feet, with an excavated
harbor basin approximately 2 acres in size, and 8 {eet deep.

Light draft vessels face danger from the severe northeast-
erly and northwesterly gales and storms, which frequently occur
during the spring and fall and from heavy fog, sudden squalls,
and thunderstorms which are frequent during the summer.
Construction of the proposed project will provide a safe harbor
of refuge along the north shore of Lake Superior where it is
located one mile northeast of the authorized site. The nearest
adequate harbors of refuge are located 56 miles northerly to
Grand Marais Harbor and about 27 miles southwesterly to Two
Harbors.

The estimated Federal cost of the project is $1,822,000
with non-Federal costs of $1,940,000 {October 1990 price
levels). The project is available for construction should funds be
appropriated.

Knife River Harbor

Project Underway — Recreational
Navigation

(Detroit District)

The harbor is located about 20 miles northwest of Duluth
and about one-third of a mile south of the mouth of the Knife
River on the northwest shore of Lake Superior. The project,
authorized by the 1945 River and Harbor Act, provided an
entrance channel of varying widths, 10 feet deep in the lake
approach; an inner straight channel 8 feet deep, 50 feet wide, and
600 feet long, with a spending beach at its inner end having a
radius of 150 feet; northerly and southerly side channels 8 feet
deep, 50 feet wide and 150 to 250 feet long, respectively; and a
breakwater about 240 feet long on the south side of the entrance.




Commercial and regre
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Knifc River Harbor

The project was completed in June 1958. Total project
cosisthrough September 1990 were $702,169 of which $412,945
was for new work and $289,224 was for maintenance.

The existing breakwater docs not effectively prevent
waves caused by northeasterly winds from entering the entrance
caral. The Water Resource Development Act of 1974 author-
ized a breakwater modification to correct the deficiency in the
original design. The modification would provide an improved
harbor of refuge for recreational and commercial boaters on
Lake Superior. The estimated Federal cost (October 1990) of
the preject is $1,272,000, with an equal amount required as the
non-Federal contribution. After funds have been allocated, two
construction seasons will be required for completion.

Lutsen Harbor

Project Underway — Recreational
Navigation

(Detroit District)

The 1945 River and Harbor Act authorized improvements
at Lutsen near the mouth of Poplar River on the northwest shore
of Lake Supericr. The site has since been relocated to near the
mouth of the Cross River at Schrocder, Minnesota. The pro-
poscd plan provides for two rubblemound breakwaters totaling
1,166 feet in length, and an excavatdd harbor basin of approxi-
mately two acres in size with an 8-foot depth.
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Smallvessels face danger from spring and fall storms and
from hcavy fog, sudden squalls, and thunderstorms which are
frequent during the summer. The projcct will provide a safc
harbor of refuge along the north shore of Lake Superior where it
is rclocated 11 miles southwest of the authorized sitc. The
nearest adequate harbors of refuge are located about 30 miles
northerly to Grand Marais and about S2wniles southwesterly to
Two Harbors.

Estimated Federal cost of the project is $5,102,000 with
non-Federal costs of $5,270,000 (October 1990 price levels).
The project is available for initiation of construction should
funds be appropriated.

Two Harbors

Study Underway, Section 107—
Recreational Navigation
(Detroit District)

Two Harbors is approximately 26 miles northeast of Du-
luth, Minnesota along the northwest shore of Lake Supcrior.
While the existing breakwaters currently provide protection for
commercial vessels, there is not adequate space or protection for
arccrcational craft harbor within the protected area. The study,
authorized under Section 107 of the River and Harbor Act of
1960, as amended; was undertaken in response toa July 18, 1978
resolution adopted by the City Council of Two Harbors regard-



ing the feasibility of developing a small-boat harbor at Burling-
ton Bay in Two Harbors. Based on the reconnaissance report,
construction of a small-boat harbor appears economically fea-
sible, environmentally acceptable, and in the Federal interest.
However, because of the budget deficit and current policy, work
on recreational projects has been indefinitely deferred.

Two Harbors, Lake Superior
Completed Project, Section 14—
Emergency Bank Protection
(Detroit District)

A reconnaissance study of the problem of bank erosion at
the site of the Two Harbors public works facilities was requested
by the Two Harbors City Council in September 1974. The study
was completed in April 1975 under the authority of Section 14
of the 1946 Flood Control Act, as amended. Construction of the
project was completed in 1978 at a cost of $107,000.

Duluth

Authorized Study Not Underway,
Shoreline Erosion Control
(Detroit District)

A project was authorized by Section 616 of the 1986 Water
Resources Development Act that would provide shoreline pro-
tection measures for the 3,200-foot-long runway at Sky Harbor
Municipal Airport in Duluth. The proposed project includes
riprap shore protection, fueling area repairs and protection, and
topsoil and turf establishments. Initiation of a study is depend-
ent upon the availability of funds.

Confined Disposal Program —
Lake Superior

In December 1970, Public Law 91-611 authorized the
construction of contained dredged material disposal facilities on
the Great Lakes for maintenance dredging. The law provided for
facilities to confine dredged material from harbors which have
been declared contaminated by the U.S. Environmental Protec-
tion Agency. Most Lake Superior harbors in Minnesota have
either received anon-polluted classification or require relatively
small quantities of maintenance dredging which can be un-
loaded to shore and placed at approved on-land locations.
Duluth-Superior Harbor is the only harbor where a diked dis-
posal facility has been constructed. The facility is located in the
Minnesota portion of the harbor in West Duluth and will contain
maintenance dredged material from the entire harbor for a
period of 10 years. The facility consists of earthen dikes and,
upon completion of filling, will provide a land area of approxi-
mately 85 acres. Construction of the project was completed in
November 1979 at a cost of $1,556,000. The disposal facility is
an integral part of the maintenance dredging program for the
harbor.

An additional disposal facility on Lake Superior for
Keweenaw Waterway, Wisconsin was completed in 1988 at a
cost of $§941,382.

Future confinement facilities will be constructed under
regular project authorities rather than Public Law 91-611.




Glossary

Acre-foot: An area of one acre covered with water to a depth of one
foot. One acre-foot is 43,560 cubic feet or 325,851 gallons.

Advance engineering and design work: After authorization by
Congress of a project design and engineering work leading to
contract plans and specifications for construction.

Agricultural levee: A levee that protects agricuitural arcas where the
degree of protection is usually less than that of a flood control levee.

Airbubbler: Adevice on the bottom of a body of water which releases
compressed air forming bubbles that transports warmer bottom
water to the surface to retard ice formation.

Appropriation: The setting aside of money by Congress, through
legislation, for a specific use.

Authorization: House and Senate Public Works Committee resolu
tion or specific legislation which provide the legal basis for conduct
ing studies or constructing projects. The money necessary for ac
complishing the work is not a part of the authorization, but must
come from an appropriation by Congress.

Bank and channel stabilization: The process of preventing bank
erosion and channel degradation.

Basin: (1) Drainage area of a lake or stream as: river basin. (2) A
naturally or artificially enclosed harbor for small craft as: yacht
basin.

Beam: The maximum port-to-starboard width of a ship, boat, or other
vessel.

Biochemical oxygen demand: The amount of dissolved oxygen in
partsper mitlionrequired by organisms to enable them todecompose
the organic matter present in the water.

By-channel: A channel formed around the side of reservoir past the
end of the dam to convey flood discharge from the stream above the

reservoir into the stream below the dam.

Clear blue ice: Ice of low air-content which has frozen rapidly in
unagitated water.

Closure structure: A movable structure built along a levee or
floodwall at street or railroad intersections to prevent floodwaters
from flooding the area protected by the levee or floodwall.

Confluence: The place where streams meet.

Control dam: A dam or structure with gates to control the discharge
from the upstream reservoir or lake.

Crest length: The length of a wave along 1ts crest.

Dam: A barrier constructed across a valley for impounding water or
creating a reservoir.

Damages prevented: The differcnce between damages occuring with
out a project and the damages with the project in place.
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Deep-draft harbor: A harbor designed to accommodate commercial
cargo vesscls having drafts greater than fourteen feet.

Deep-girder channel span: A structure, usually abridge, made up of
steel plates, angles, etc,, to span navigation and flood control
channels.

Degree of protection: The magnitude of flooding that a flood contro!
measure is designed for, usually expected as a statistical estimate of
how often such a flood would occur, i.e., "a 100-year flood.”

Dike: Anembankmenttoconfine or control water, and/or soil, See also
Levee.

Diversion channel: (1) An artificial channel constructed around a
town or other point of high potential flood damages to divert
floodwaters from the main channel of a river to minimize flood
damages. (2) A channel carrying water from the diversion dam.

Draft: The vertical distance from the waterline to the bottom of a
floating vessel.

Dredged material: Earth, gravel, sand, silt and clay removed in
excavation or dredged in access canals, boat or navigation channels,
drainage ditches, and lakes.

Earthfill dam: A dam the main section of which is composed princi
pally of earth, gravel, sand, silt and clay.

Environmental Assessment (EA): A planning report which presents
the first thorough examination of alternative pians that positively
demonstrates that the environmental and social consequences of a
Federal action were considered. If the EA concludes that the
proposal is a major Federal action significantly impacting on the
quality of the human environment an environmental impact state
ment will be required.

Environmental Impact Statement (EIS): A report required by
Section 102(2) (¢) of Public Law 91-190 for all Federal actions
whichsignificantly impact onthe quality of the human environment.
The EIS is a detailed and formal evaluation of the favorable and
adverse environmental and social impacts of a proposed project and
its alternatives.

Feasibility study:  An evaluation of a water resources problem to
determine if a proposed work is technically, environmentally and
economically sound.

Flank levee: A levee constructed nearly perpendicular to the streamflow.

Flat pool: The pool on the upstream side of a navigation lock and dam
where the water surface level is nearly horizontal or has a very mild

slope.

1% flood: This is the same as a 100-year flood and is a flood which
has a 1% chance of occurrence in any year.

Flood capacity: The flow carried by a stream or floodway at bank-full
waterlevel. Alsothe storage capacity of the flood pool ata reservoir.




Flood crest: The highest or peak elevation of the water level during
a flood in a stream.

Flood plain: Valley land along the course of a stream which is subject
to inundation during periods of high water that exceed normal bank-
full elevation.

Floodproofing: Techniques for preventing flood damage to the struc
ture and contents of buildings in a flood-hazard area.

Floodwall: Wail, usually built to reinforce concrete, to confine
streamflow to prevent fiooding.

Freeboard: (1) Vertical distance between the expected maximum
level of the water in stream or reservoir. (2) An allowance in
protection above the design water surface level.

Gate bays: The gate bay walls include those portions of the lock in
which the gate recesses, gate anchorages, gate machinery and some
times culvert valves and culvert bulkheads are located.

Gravity drainage outlets: (1) Outlets for gravity drains such astiles,
perforated conduit, etc. serving an agricultural area and discharging
intoa drainage ditch. (2) Pipe, culvert, etc., used for dewatering
ponded water by gravity.

Groin: A wall-like structure built perpendicular to the shore to trap
sand and prevent beach erosion.

Guide pier: A structure which extends from the entrance to a lock,
used to guide vessels safely into the lock.

Habitat: The total of the environmental conditions which affect the
life of plants and animals.

Headwaters: (1) The upper reaches of a steam riear its source. (2) The
region where goundwaters emerge to form a surface stream. (3) The
water upstream from a structure.

Ice booms: Structures installed across channels toretard to flow of ice
but not that of water.

Ice floes: Free-floating sheets of ice, usually at least several inches
thick, on a stream, lake or sea.

Ice Jam: Accumulation of ice packed together and piled up, choking
the stream channel and causing a rise in water level above the jam.

Interceptor sewer: A conduit that receives fiow from a number of
smaller sewers or outiets and conducts such waters to a point for
treatment or disposal.

Jetty: On open water, a structure extending into a body of water
designed to prevent shoaling or a channel by littoral material and to
direct stream or tidal flow. Usually built at the mouth of a river to
help deepen and stabilize a channel.

Left or right bank of river: The left-hand or right-hand bank of a
stream when the observer faces downstream.

Levee: A dike or embankment, generally co.nstructed close to the
banks of the stream, 1ake or other body o water, intended to protect
the landside from inundation or to confine the streamflow to its
regular channel.
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Lift: The difference in elevation between the upstream and down
stream water surface levels in a lock and dam system.

Lift span bridge: A bridge having a movable span which remains
horizontal while being lifted vertically by cables arranged through
towers at both ends.

Lift station: A small pumping station that lifts to a higher elevation
when the continuance of the sewer at reasonable slopes would
involve excessive depths of trench.

Light-draft craft: A small boat, usually recreational, having a draft
of about ten feet or less.

Littoral drift: Material such as sand that is swept along the littoral
zone by waves and current.

Littoral zone: The narrow area, including the land and water,
bordering the shoreline.

Lock: Anenclosed part of a canal, waterway, etc., equipped with gates
so that the level of the water can be changed to raise or lower boats
from one level to another.

Lock operation: Locks fill and empty by gravity, with no pumps
required to raise or lower the water level. To raise the water level
valvesare opened above the upper gates and water flows into the lock
through tunnelsin both lock walls. This process is reversed to lower
water inthe lock. Valves are opened below the lower gates and water
drains out of the lock through the tunnels. Gates at both ends of the
lock open and close electrically after the proper water 'evel has been
reached.

Low water datum: A standard reference elevaiion, unique for each
Great Lakes, to which all depthson hydrographic charts are referred.

Meander: The name given to the winding course of a stream or river.

Miter gates: A type of gate com...only used to trap water in a lock
changer.

Mouth of river: Theexits -.ointof discharge of a stream into another
stream, a {ake or the - ca.

Oxbow lake: A lake formed int he meander of a stream, resulting from
the abandonment of the meandering course due to the formation of
a new channel course.

Pier: A structure which extends from the shore out into the lake and
serves primarily for mooring and landing of boats. Also, the term is
sometimes used synonymously with jetty.

Pile dike: A dike constructed of posts or similar piling driven into the
soil.

Ponding area: An area reserved for collecting excess runoff prepara
tory to being discharged either by gravity or by pumping.

Pool: A small and rather deep body of quiet water as water behind a
dam.

Preconstruction planning: Additional planning before project con
struction, usually done during a project's postauthroization stage.
See also Advance engineering and design work.




Pumping station: A structure containing pumps which is used to
evacuate runoff from behind levees during periods when high river
levels prevent gravity drainage.

Reach: A length, distance, or leg of channel or other watercourse.

Recurrence interval:  The statistically derived probability of
occurence of a flood evont, converted to a time interval (e.g. a 1%
chance flood = 10C year flood).

Rehabilitation: A major repair job. Usually involves considerable
reconstruction of already existing structures.

Reservoir: A pond, lake, tank, basin, or other space either natural or
created in whole or part by the building of a structure such as a dam,
which is used for storage, regulation, and control of water for power,
navigation, recreation, etc.

Retardin dam: A dam used to reduce the floodflow of a stream
through temporary storage.

Revetment: (1) A facing of stone, concrete, sandbags, etc., to protect
a bank of earth from erosion. (2) A retaining wall.

Riprap: A layer, facing, or protective mound of randomly placed
stones to prevent eros:on, scour, or sloughing of a structure or em
bankment. The stone so used for this purpose is called riprap.

River basin: A water resource basin is a portion of a water resource
region defined by a hydrological boundary whichis usually the
drainage area of one of the lesser streams in the region.

River region: A water resource region is a major hydrologic area
consisting of either the drainage area of a major river, such as the
Missouri River, or the combined drainage areas of a series of
streams.

River tow: An assemblage of one or more barges propelled by a
towboat in a riverine waterway.

Rock dike: An embankment built principally of rock.

Sandbag closure: A temporary closure structure consisting of sand
bags. This closure may be found where a levee or flood-wall has a
sudden change inelevationsuch asin astreet crossing. Sandbagsare
used to close the street in times of high water to prevent flooding.

Sedimentation basin: A basin or tank in which water or wastewater
containing settleable solids is retained to remove (by gravity) a part
of the suspended matter.

Sediment load: The total sediment composed of suspended load and
bed load transported by a stream. The suspended load is composed
of fine sediment transported in suspension while bed load is com
posed of relatively coarse material transported along or near the
bottom.

Self-liquidating facilities: Facilities provided by local interests at a
project site in addition to facilities which are part of the federally
cost-shared project features. These facilities are considered to be
self-liquidating in that ihey can be paid for through user fees charged
the public. These facilities might include such things as a public
wharf, mooring facilities, parking arehs, etc.
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Shoal area: Patches of sand, gravel, or other hard bottom lying at
shallow depths.

Sill: (1) Ahorizontal beam forming the bottom of an entrance toalock.
(2) Also, a low submerged damlike structure built to control riverbed
scour and current speeds.

Slack-water area: (1) In tidal waters, the area where tidal current
velocity is at a minimum,; especially the movement when areversing
current changes direction and its velocity is a zero. (2) In streams,
a place where there is very little current.

Slough: (1) A small muddy marshland or tidal waterway, which
usually connects other tidal areas. (2) A tide land or bottom land
creek. Aside channel orinlet, as from a river or bayou, that may be
connected at both ends to a parent body of water.

Spending beach: A beach inside a harbor, designed to reduce wave
action by absorbing wave energy.

Spillway: A waterway or a dam or other hydraulic structures used to
discharge excess water to avoid overtopping of a dam.

Spoil material: (See Dredged material).

Squat: The vertical downward displacement of a craft under power
with respect to its postion in the water when not underway.

Stage: The elevation of the water surface above or below an arbitrary
datum.

Standard project flood: A flood that may be expected from the most
severe combination of meteorological and hydrological conditions
that are reasonably characteristic of a geographical region involved,
excluding extremely rare combinations.

Stop-log closure: Logs, planks, cut timber, or steel or concrete beams
fitting into end guides between walls or piers to close an opening in
adam or conduit to the passage of water. The logs are usually placed
one at a time.

Swale: (1) Aslight depression, often wet and covered with vegetation.
(2) A wide, shallow ditch, usually grassed or paved.

Swing span bridge: This is the span of a bridge across a navigable
strecam that rotates to allow tall ships to pass through the bridge.

Tainter gate: A semi-circular gate which opens and closes through
pivoting on a shaft and is used to control the flow of water over
spillways.

Thermal discharge: The heated water, such as that from nuclear
power plants, that is discharged into a stream or other body of water.

Tributary: A stream or other body of water that contributes its water
to another stream or body of water.

Trussspan: Astructure made up of anumber of bars, fastered together
at their ends to form a rigid framework.

Uncontrolled spillway: An overflow spillway having no control
gates.




Vertical lift gate: A gatethatmoves vertically inslots or tracksin piers
and consists of a skin plate and horizontal girders which transmit the
water load into the piers.

Watershed: The whole surface drainage area that contributes water 10
a collecting river or lake.

Wave-absorbing breakwater: A breakwater is a structure protecting
a shore area, harbor, anchorage or basin from waves. A wave

absorbing breakwater protects by absorbing, rather than reflecting
the wave energy.

Wing dam: A wall, crib, row of pilings, stone jetty, or other barrier
projecting from the bank into a stream for protecting the bank from
erosion, arresting sand movement or for concentrating the low flow
of a stream into a smaller channel.
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